








o 






































= 








etl 2 ae ‘ 
<P UBLISHING ()FFICE No. 32 Pine STREET?> 
NV 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SC\ENCE, 











VOLUME LIxX.—No. 26. 
Whole No. 968. t 


NEW YORK, MONDAY, DECEMBER 25, 1893. 


{s3 PER ANNUM, 
IN ADVANCE, 








4. M. CALLENDER & CO., Proprietors, C, E. SANDERSON, Manager. 
JOS. R. THOMAS, C.E., Editor. T. J. CUNNINGHAM, Asst. Editor. 








Published on each Monday of the year, at No. 32 Pine Street, N. Y. 

Terms of Subscription, Including Postage.—For the United States and 
Canada, $3 per annum. European countries, $4.50 (19 shillings—22$ francs). 
All payments to be made in advance. Single copies, 10 cents. 

Remittances should be made either by post-office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 

Collections are invariably made directly from this office, for subscriptions, ad- 
vertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 

The American News Company, Nos. 39 and 41 Chambers street, New 
York, are agents for this Journat. Newsdealers will send orders to them. 

Correspondence.— Wishing to make this Jounnat a gazette of intelligent dis- 
cussion to those of our readers who may wish to gain or give information on 
the subjects to which its columns are devoted, correspondence is solicited for 
publication from all who make the study of those subjects a pleasure or a 
profession. 

Books,— We will forward by express, at publisher’s lowest rates, any book—scien- 
tific or otherwise—to any address in the United States or Canada. We would 
suggest to our patrons that to avoid the risk and expense consequent on send- 
ing us the money (we do not send books C.O.D.), that orders for books be 
sent us through the Purchasing Department of the American Express Com- 
pany. 

lhe Public Lighting Tables of the American Meter Company will be 
found wn the page advertisement of that Company. 





CONTENTS. 


An Asterisk (*) denotes an illustrated article. 


Orric1an Notice — 


Committee on Federation, American Gas Light Association........ 901 
EDITORIALS— 
NT OOO aii cicdiccctssnegs sites halasenedibcdditesRippeeatininivectaieinsed susie 901 


Nineteenth Annual Meeting of the Society of Gas Lighting—The New York 
Herald and the New Holder at 65th Street—Mr. Vandeubergh’s Mistake — 
Death of Mrs. Louisa Clement White. 
Oil Gas and Bye-Products from Mineral Oils, by Mr. J. Laing ...... 902 
The Purification of Water, with Special Reference to Boiler Feed 


Waters and Scale Prevention, by Mr. C. A. Doremus................ 905 
*Guldlin’s Combination Valve Connection for Water Gas Apparatns 906 
The Use of Gag Motore im Germany .........00sccscccsscossscsese soscccsoscee 907 
CRO aaictntniscdntnds sicccscctsondiasicqsete: covcecesens socesaces 908 
Recent Progress in the Manufacture of Steel Castings, by Mr. H. L. 

NE 25 eridcctisticeencvases fan a deustcseatasenaadecapsabrecsaevessiciqeseecoeses . 909 
The Luhrig Coal Washing Plant......................0-sssssecsssssssesescesees 910 
An Interesting Decision in Respect to the Repairing of Incandes- 

ON hia scginccriktancskecgecd eg sdoneq! dcdaecaccep esasats 911 

(TEMS OF INTEREST FROM VARIOUS LOOCALITIES...........00-c00cccceesceeseeees 911 


The Brooklyn Fire Brick Works Waking Up—Hints from Norwalk, Conn.— 
The West Manayunk (Pa.) Injunction Continued—Foreclosure Proceedings, 
Saratoga Springs (N.Y.) Company—Good Coal Found in Ukiab, Cal.—Public 
Lighting, New York City—Contract for the Economical Gas Apparatus Con- 
struction Company—A Queer Ordinance, San Jose, Cal.—The Chelsea (Mass.) 
Company Asks a Rehearing—Cheaper Gas for Albany, N.Y.—That Bay State 
Note Cancelled —The Spring City Company Gets $15,000 Damages—Explosion 
at Biddeford, Me.—And Mapy Other Items. 
The Effect of Lightning on a Coal Pit........:.s:sccscseessesesseeceeeeeeees 913 


The Market for Gas Securitics SERCO HO RTH ETE TESTO EHTS THEE EE EEE HES Pee eeeeserreees 914 





ENTERED AT THE POST OFFICE AT NEW YORE, N. ¥., 
AS SECOND CLASS MATTER. 











[OFFICIAL NOTICE ] 
Committee on Federation, American Gas Light Association. 
_— ee — 
AMERICAN GAS LIGHT ASSOCIATION, } 
OFFICE OF THE SECRETARY, PROVIDENCE, R. I., Dec. 21, 1893. § 
To the Editor AMERICAN Gas LIGHT JOURNAL : 

You are hereby notified that in accordance with the vote passed by the 
Association on October 18th, adopting the Report of the Committee on 
President’s Address (See JOURNAL, Nov. 6, page 653), the following 
named members have been appointed a Committee on Federation, as 
called for in the first section of said Report. 

W. R. Addicks, Chairman, Boston, Mass.; Geo. G. Ramsdell, Phila- 
delphia, Pa.; Chas. H. Nettleton, Birmingham, Conn.; Wm. R. Beal, 
New York, N. Y.; B. E. Chollar, St. Louis, Mo. 

Respectfully, A. B. SLaTER, JR., Secretary. 








BRIEFLY TOLD. 
iiss 

NINETEENTH ANNUAL MEETING OF THE SOCIETY OF GAS LIGHTING. 
—The Nineteenth Annual Meeting of the Society of Gas Lighting was 
held, on the 14th inst., at the 18th Street Station of the Consolidated Gas 
Company, New York, with a good attendance, both of the resident and 
out of-town members. The proceedings were enacted in the spirit of 
harmony that always characterizes the assemblages of the Society. The 
President in reviewing the records for the twelvemonth ‘congratulated 
the members on their fealty to the aims and objects of the Society, the 
progress of which for the past 19 years had been noted for its evenness, 
and predicted that its future records would be those indicating extended 
usefulness in a widening sphere. He also alluded feelingly to the great 
loss sustained by the Society in the death of its ex-Treasurer, Mr. Wm. 
Combe. The annual reports of the officers, all of which were of a most 
satisfactory nature, having been received and approved, the annual 
election was proceeded with, those chosen being : 

President—Jos. R. Thomas. 

Vice-President—Eugene Vanderpool. 

Secretary—F. 8. Benson. 

Treasurer—A. M. Smith. 

Finance Committee—C. H. Nettleton, A. B. Slater, H. F. Allen. 

Member of Executive Committee—F. C. Sherman. 

Routine business having been disposed of the members partook of the 
annual dinner, which was enjoyable on every account. The next meet- 
ing of the Scciety will be held at the works of the Nassau Gas Light 
Company, Brooklyn, N. Y. 





THe New York “ HERALD” AND THE NEW HOLDER AT 65TH STREET. 
—The New York Herald is a pretty good newspaper, that is from day- 
in to day-out ;.furthermore, its management is ambitious and astute. 
Perhaps, however, its great hold is in the collection for dissemination 
of general news, rather than in the compilation of articles on the subject 
of engineering, for instance. Still its young men, and as matter of fact, 
its old ones, too, can never be brought to acknowledge that any subject 
is too deep for them, or that it is beyond the range of their mastering ; 
so it is not to be wondered at that occasionally mistakes are made, es 
pecially when the subject of ‘the assignment” is a trifle out of the ordi- 
nary. The issue of the Herald for the 17th inst. contains an article on 
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the new holder now in process of construction, and pretty well along 
towards completion, for the Consolidated Gas Company, close to the foot 
of West 65th street. The headlines of the article in question declare 
that this holderis the largest in the world, but the writer of the descrip- 
tion is more modest, and very much nearer to the truth in his claim, 
when he says that ‘‘there is but one other in the United States thateven 
approaches it in size, and it is in Chicago.” So far as the headline is 
concerned we have only to remark that in London, England, there is at 
least one holder with a capacity of 12,000,000 cubic feet, and that in the 
same country there are several the capacity of which will exceed 5,000,000 
cubic feet. Coming to the claim respecting the Chicago holder, we have 
to sorrowfully admit that the Chicago Gas Light and Coke Company’s 
holder is considerably larger than the New York example ; and there 
the Windy City has us again. To be precise about it we will give the 
dimensions of each, giving first the figures concerning the Chicago 
holder : 
190 ft. 0 ins. diam. by 48 ft. 6 ins. deep. 
179 ft.6ins. ‘* by 42ft.9ins. ‘“ 
182 ft. 0ins. ‘* by 42 ft. 3 ins. 

Third section 184 ft.6ins. ‘* by 41 ft. 9 ins. 

Outer section 188 ft. O0ins. ‘* by 41 ft, 3 ins. 

Working capacity... 4,289,500 cubic feet. 
The dimensions of the New York holder are : 
187 ft. 0ins. diam. by43 ft. 6 ins. 
177 ft.9ins. ‘* by42ft. 4 ins. 
180 ft.0ins. ‘‘ by 41 ft. 10 ins. 

Third section 182 ft.3ins. “‘ byj4lft. 4 ins. 

Outer section 184 ft.6ins. “ by 40ft. 10}ins. 

Working capacity. ...4,106,000 cubic feet. 
While it is true that both holders, considering the magnitude of the 
scale of their construction, approach each other closely in dimension, it 
is also nevertheless true that the difference in their actual storage capac- 
ity (183,500 cubic feet) represents a storage provision that exceeds the 
storage provided by at least 40 per cent. of the separate gas companies 
of the country. In other words, that 40 per cent. of the gas companies 
of the United States and Canada would have sufficient or greater stor- 
age capacity for their daily needs, were they the possessors of a holder 
calculated to retain 183,500 cubic feet of gas. In conclusion we might 
remark that both holders are alike creditable to their owners and build- 
ers, as each vessel is a magnificent specimen of engineering. 
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Second section 
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Mr. VANDENBERGH’S MisTaKE.~In our last issue we had something 
to say about the fraciured condition of the photometrical apparatus 
owned by the city of Buffalo, and with which the City Chemist was 
supposed to test the illuminating value of the gas supplied to the corpo- 
ration by the Buffalo Gas Companies. Incidentally we referred to the 
fact that Mr. Vandenbergh, who formerly occupied the position now 
held by Mr. Hill, never had any trouble in making the tests, and we 
thought our reference to him was put plainly enough to show that dur- 
ing his (Vandenbergh’s) term of office the duties thereof were carried 
out as they should have been. And we still think our reference is sus- 
ceptible of no other construction. However, on the 20th inst. we re- 
ceived a letter from Mr. Vandenbergh, a portion of which is as follows: 
‘*An editorial in the JOURNAL for December 18th contains the follow- 
ing: ‘Mr. Vandenbergh’ [as City Chemist] ‘found no difficulty in 
keeping official record at appropriate intervals of the candle power of 
Buffalo’s gas during his term of office, to which we might also add that 
he never found it below the legai requirements.’ This is substantially 
true, but I taxe exception to your gratuitous comment, ‘ Nor could he 
well do otherwise, considering the ‘‘ missing links” in the apparatus.’” 
The complete sentence referred to by Mr. Vandenbergh 1s as follows: 
‘The City Chemist, who is a very competent gentleman named Hill, 
acknowledged that he had made no tests of the gas since he assumed his 
office—he succeeded Mr. Vandenbergh, who found no difficulty in keep- 
ing official record at appropriate intervals of the candle power of Buff- 
alo’s gas during his term of office, to which we might also add that he 
never found it below the legal requirements—nor could he well do oth- 
erwise, considering the ‘ missing links’ in the apparatus.” 1f Mr. Van- 
denbergh will carefully read the sentence, he will of course see that the 
only reference to himself is contained in the words embraced by the 
dashes. Suppose we leave that matter out ; how would it look to Mr. 
Vandenbergh then? About like this: ‘The City Chemist, who is a 
very competent gentleman named Hill, acknowledged that he had made 
no tests of the gas since he assumed his office, nor could he very well do 
otherwise, considering the ‘missing links’ in the apparatus.” We 
would have made no reference whatever to this were it not for a request 
made by Mr. Vandenbergh in his letter that we would make the latter 


‘* a text for a short editorial paragraph in as prominent a place as that of 
December 18th.” We have done so. a 7 = 





WE regret to announce the death, on the 19th inst., of Mrs. Louisa 
Clement White, widow of Colonel Ambrose J. White, and mother of 
Capt. W. Henry White. The funeral services were celebrated in Brook- 
lyn, N. Y., on Friday last, 





Oil Gas and Bye-Products from Mineral Oils. 
ah Se 
[A paper read by Mr. J. Laing, of Edinburgh, before the Royal Scottish 
Society of Arts. ] 


Two years ago, I had the honor of bringing before the Fellows of this 
Society a paper on the ‘‘ Destructive and Conservative Distillation of 
Miueral Oils ;” and I may mention that what I am now about to ask 
your attention to for a few minutes is the outcome of extended experi- 
ments on the subject of destructive distillation. Some of you may re- 
member that I pointed out three methods by which mineral oils can be 
‘cracked up” or decomposed. One method was by repeated distilla- 
tion ; another by distilling under pressure ; and another by radiant heat 
—as by passing the oil vapors from a still distilling oil through a super- 
heater, where those vapors come into contact with the radiant heat 
found there, they are thus further decomposed or broken down. While 
working with the last mentioned apparatus, I had some trouble in regu. 
lating the heat in the superheater I used. If I employed too high a 
heat, I had my oil ‘‘ cracked up,” but I also had too large a quantity of 
gas formed of an incondensable character. It was while facing this lat- 
ter point that the thought struck me, Why not convert the whole of the 
oil into gas? I extended my superheater and gave it the necessary tem- 
perature, and I was quite pleased with the results I obtained. 

In order to have a perfect apparatus, several difficulties had to be ov- 
ercome. When working at a very high temperature in the superheater, 
as I had it, I found that there was a tendency to have a deposit of coke, 
and as this was undesirable, the question naturally came to my mind, 
How can I prevent this tendency to deposit coke, and yet get my gas 
rendered permanent by using a lower temperature? It then occurred to 
me that, if I could condense the heavier and more condensable hydro 
carbon vapors before they reached the superheater, I could then deal 
with the lighter vapors and convert them into permanent gas at a lower 
temperature than what I would require to sitack the full flow of vapors 
as they came from the still. I accordingly titted up a condenser between 
the still and the superheater, and allowed the more condensabie vapors 
to be condensed and return to the still for re-evaporation and condensa- 
tion. By this method I got much better results, and no incrustation of 
carbon, to speak of, in my superheater. But here another difficulty met 
me—and a serious one, too—in the presence of water along with the oil 
in the still. W-hen the temperature of the boiling point of the water 
was reached, steam was formed and left the still ; but readily condens- 
ing in the condenser, it returned to the still in the form of water. As 
the temperature of the still was increasing, the result was that this water, 
on re-entering the still, immediately burst into steam, and was capable 
of doing mischief from the sudden pressure it exerted on the plant. To 
get over this, I introduced a piece of apparatus between the lower end 
of the condenser and the entrance to the still, which acted as a water 
trap. 

This water trap caught all the condensed material from the con- 
denser, and, as water 1s heavier than oil, it accordingly sank to the bot- 
tom. The overflow of oil from the surface returned to the still perfectly 
free from water ; and during the remainder of the distillation there was 
no possibility of further trouble or anxiety on account of water in the 
still. This trap is fitted with a cock at the bottom of it ; and when you 
turn it on and find oil present, you may rest assured that no water is 
there to be dealt with. Sometimes it happens that water is present in 
the oil tanks from which the oil is barrelled, and if the tank 1s well run 
down, some water may have got into the barrels among the oil unper- 
ceived. In this way water may find its way into a still when being 
charged from the barrels or tank ; but with the arrangement I have 
here mentioned, no harm can result from its presence in my form of ap- 
paratus for the manufacture of oil gas. 

In the form of apparatus I have adopted, I get the benefit of a com- 
bination of the three methods of cracking oils I have already brought 
before you. [Of course, you will understand that the conversion of oil 
into gas is nothing more than “‘ oil cracking” carried to the extreme.] 
There is the re-distillation and condensation, as shown by the condenser 
coil in connection with the still. Then I get the back pressure on tle 
still from the weight on the gasholders, which enforces distillation u0- 
der pressure ; and then I have the direct action of radiant heat in the 
superheater. 

In the form of superheater I am using at present, I have a number of 
discs with holes punched over the one-half of each disc ; and the edges 
of the discs are vandyked or nitched. These discs are fitted on to 40 
iron rod, at regular intervals from each other. The end disc has i's 
holes downwards, the next one has its holes upwards, and so on to the 
end, thus giving the gas a zigzag travel, and making it come in close! 
contact with the radiant superheater. My reason for giving the gas t's 
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kind of zigzag travel is to insure a uniform quality of gas being made. 
[f you merely pass the gas through to the superheater direct, then the 
portion of it which is nearest the sides of the vessel is decomposed the 
most, The central portion is of a heavier nature; and I am strongly un- 
der the impression that this mechanical mixture of the molecules (if I 
may use such an expression) is one great cause why some makes of oil 
gas smoke so badly when being consumed in the burners. If the hy- 
drocarbon molecules are of a uniform character, then you will have a 
gas which will give satisfactory results on being consumed. I am quite 
aware that a proper size of burner should be employed for burning very 
rich gases, but what I mean to convey is this, that using two makes of 
oil gas, and consuming them side by side under the same conditions in 
every respect as to burners, pressure, etc., you will find that the gas 
which has been the result of uniform decomposition will give more sat- 
isfactory results than the gas which is not so uniform in its composition 
—being more a mechanical mixture of itscomponent parts than a chem- 
ical one. Oil gas of uniform composition blends immediately with coal 
gas, and, I believe, has no tendency to layering in large holders; and 
accordingly you should have no variation of illuminating value from 
different heights of the gasholder. Some people seem to think that oil 
gas does not store well, and loses a great deal of its illuminating power, 
if it has to travel far. Now this is quite a misconception, for really the 
fact is that, if oil gas is properly made, it will store better and travel 
better than coal gas will, for coal gas depends more on condensable va- 
por for its illuminating power than oil gas does. In some other pro- 
cesses for oil gas making, the oil is injected or run in a stream into the 
heated retorts or stills. In this way the oil is at once flashed into vapor; 
what has been rendered permanent goes to the holders, and what con- 
denses again into oil is returned to the still. By this method you obtain 
an immediate deposit of coke, which goes on increasing in thickness as 
long as the feed continues to supply theoil. This coke, as you all know, 
is a very bad conductor of heat; and it necessitates more heat to be 
forced into the still as the operation of gas making continues, in order 
to decompose the oil coming into it. By such methods you will see that 
the resulting gas is very apt to be of a mechanical mixture nature, ow- 
ing to part of the oil vapors not having come in sufficiently close con- 
tact with the heat necessary for their thorough decomposition. The 
great heat necessary to pass through all this increasing thickness of coke 
I fear will soon prove a destructive agent on the plant itself, by burning 
it through. 

By my method I never require a higher temperature than a very 
little over the distilling or boiling point of the oil to be used. I charge 
my still with a quantity of oil consistent with the number of cubic feet 
of gas I wish to make; and I distil this down to a thick bottom and run 
it off as pitch. I have practically a clean still left for the next day’s 
charge. If you prefer having a large size still, then you may work on 
a large body of oil, distil down as many inches as you require, then draw 
off the heat and leave the still as it is till next time for making. Nothing 
leaves the still but vapors, the condensable portion of which contin- 
uously washes down the condenser coil and other pipes connected to the 
still, and keeps thew absolutely free from deposit. All the dirt remains 
in the still, and the cruder the oil used, you have a greater or less quan- 
tity of pitch formed. This bye-product is much more valuable as a com- 
mercial article than coke. If you allow the distillation to continue to 
dryness, then, of course, you will have coke formed ; but it is better to 
stop the distillation while the residue in the still is liquid, and it is 
readily run down, leaving the still practically clean. I may here men- 
tion that I have arranged a special pitch cock, which will save a deal of 
trouble by its being easily kept free from plugging up. In the ordinary 
cocks at present in use, the box or hole in the plug of the cock generally 
retains some of the pitch, and as it cannot escape when the barrel is 
turned off, it remains and hardens there, and, before another run-down 
can be made, time must be allowed for the hot pitch behind the cock to 
melt out the plug in the cock barrel. This is sometimes rather difficult 
to get over, and a steam jet has to play on it for some time before it will 
clear, To get over all this, I got a cock specially made with a “‘ pap” 
cast on the one side of it. A hole was then bored through this into the 
plug box, so that, when the cock was turned off, a hot wire could easily 
ve passed into the plug box, and the hardened pitch removed. 

A screw plug fits into this hole. This method is extremely simple and 
most effective, and far better than the present system of running a red 
hot rod up a pipe in line with the cock, and with the cock turned on 
“ipping itout. Sometimes the stoppage gives way with a burst ; and 

iere is great danger of the person so operating being seriously scalded 
with the hot pitch from behind coming quicker than he can get the rod 
removed. With my arrangement, large or small works are equally 
served ; and no duplicating of plant is necessary for large works. You 





only require to havea larger or smaller still and condenser in propor- 
tion, consistent with the amount of gas required. 

Any kind or quality of oil can be employed with absolute confidence. 
I prefer to use the .865 or .840 unwashed home oil, as the gas made from 
it requires no lime or other purifying treatment. If you use an oil too 
near the crude state, it would be better to pass the gas made through 
purifiers, so as to remove all sulphur and ammoniacal compounds, 
which are apt to be present at that stage. Noskilled labor is required. 
Keeping up a distilling temperature is all that is necessary to give spec- 
ial attention to. The cost of the plant is not great, and the expense for 
upkeep should be exceedingly small. The space required is very small 
indeed. Eight feet square would be sufficient for a works requiring 
20,000 cubic feet of wil gas or more per day. There is nothing to get out 
of order—there being no mechanical parts requiring attention. The 
attendant never requires to soil his person or dress. As in acoal gas 
works, the air is not polluted with offensive smells. 

Where oil gas is being consumed, it should be burnt at less pressure 
than that used for a poor coal gas ; and a size of burner should be used 
which will just prevent smoking. If you use burners much below this 
point, you get a very much poorer light per 5 cubic feet burnt, owing to 
the cooling of the flame. It has been shown that a No. 0 Bray, showing 
50 candles per 5 cubic feet burnt, and giving a good smokeless flame, 
would, if the same gas under the same conditions was burnt in a No. 000 
burner, show a loss of 35 candles from the same amount of gas consumed 
per hour. I find a burner passing about 1} cubic feet per hour will ans- 
wer very well for general requirements. 


By arranging a T-piece outlet on the still, provided with cocks A and 
B, as shown, you can have a very useful combination of still suitable 
for oil and gas making combined. Suppose you have an oil which con- 
tains some light material you do not wish to retain, you can convert 
that portion of it into illuminating gas in the method described, and 
then by shutting off the cock at A and opening B, you can convey the 
rest of the vapors of the heavier remaining oil to an ordinary worm con- 
denser, and then run them off in the usual way as heavy oil into the re- 
ceiving tanks, at the same time shutting off the heat from the super- 
heater, as it would not be required. Should a plant be desired for the 
combined purpose of making gas and refining oil, it would be well to 
have provision made for a furnace to assist the surplus heat from the coal 
retorts (if such heat is being utilized), because a smarter heat is better 
for distilling oil than for gas making, for the reason that, if your oil 
vapors are kept too long in the still in contact with the radiant heat 
there, you would have your heavy oil vapors decomposed, and a lighter 
oil would be the result. The lower temperature at which you can distil 
mineral oils will yield you the heaviest qualities, and of greatest vis- 
cosity. 

It is not my intention here to further occupy your time in bringing 
forward the advantages claimed for the use of oil gas. These claims 
bave been well ventilated here by others, and also in the public press ; 
but I would just say that I think all gas companies should have an oil 
gas plant—in reserve, at least, if not in actual work—for, should they 
run short of coal, through miners’ strikes or other causes, they can yet 
prevent in a great measure having their towns left in total darkness by 
the timely use of their oil gas plant. You can calculate on getting 100 
cubic feet of gas of high illuminating power from each gallon of oil ; 
so the space required for storing an enormous quantity of oil gas in a 
latent stage (if I may be allowed the expression) is not very great. The 
question of cost has been well wrought out, and is before the public ; 
and I may only say that, if you are using the surplus heat alone for 
your oil gas plant, then the cost of the oil gas is practically the cost of 
the oil you are using. 

Discussion. 


The Vice-President said he should like to know if it had been settled 
what was the composition of the oil gas Mr. Laing had described ; and 
whether the condensation he spoke of as belonging to coal gas was not 
also attendant upon oil gas. He would also like to know whether the 
gas was suitable for engines, because, if it were, he thought it might 
facilitate the installation of electric light in small communities where 
the question of-coal carriage was of considerable importance. 

Mr. D. Bruce Peebles (Edinburgh) said he was sorry he had not the 
necessary knowledge to criticize the paper as he would like. Oil gas 
was, however, a subject which had lately risen very high in discussions 
in connection with gas. There was a gas which had its origin in the 
town bearing the unfortunate name of Peebles, and with which he had 
nothing to do ; but he was being continually asked : “ What is this new 
process you are bringing out?” He wrote to Mr. Young, the inventor 
of that process, asking him to be present that night, if possible, in order 
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that they might have the matter thoroughly thrashed out ; but, unhap- 
pily, Mr. Young had been ill with influenza fur a fortnight, and could 
not be with them. He (Mr. Peebles) would like to know, as between 
the two systems, which would most conduce to economy. He could not 
say he agreed with Mr. Laing that oil gas should be burned at a lower 
pressure than other gas. So far as his experience went, a gas of low 
quality required a very low pressure. For oil gas, the burners had to 
be very small. He should like to know what illuminating power gas 
Mr. Laing produced. He himself was not particularly partial to high 
quality gas. Professor Lewes recommended one of 14 candle power, 
and he himself was convinced that gas of 20-candle power would be far 
more suitable for gas engines and gas fires than gas of 26 or 28 candles, 
such as they had in Edinburgh. He thought Mr. Laing should take 
advantage of the North British Association of Gas Managers, where he 
would have a very kind reception, and where the members would be 
very happy to go hand in hand with him in any experiments he might 
make. He understood the process was in operation at Linlithgow, and 
so they would soon have practical results. There was the question of 
pitch or coke which would have to be discussed. Mr. Laing said he 
obtained a better product than Mr. Young. The latter gentleman had, 
however, a very high quality of coke ; and the question would be which 
was the more economical of the two. 

Mr. Laing said that, as to the composition of the gas, he was not pre- 
- pared as yet, from his own knowledge, to give any particular mechani. 
cal analysis of it, as he had been too much engaged in the practical and 
commercial part of the question to take up that point. But there were 
various analyses which had been made, and it might be taken for grant- 
ed that they were much the same. He had not tried the gas in gas en- 
gines, for the very good reason that he had not. had an opportunity ; 
but, from what he had heard from other people who had experimented 
with oil gas, it was considered that it was better than coal gas. It 
seemed that, instead of the smart explosion which occurred with coal 
gas, they had more of the expansive or steam action. As to the storage 
of oil gas, if properly made there was very little that was condensable 
in it. He had had it standing in a freezing mixture for a considerable 
time, and it had hardly any effect upon it. Mr. Peebles had referred to 
the comparative value of the Young and Laing processes. Well, it was 
very natural for him (Mr. Laing) to think his was the best ; but, apart 
from that, in the Young process they had a dry vessel, and the carbon 
adhered to the side of it, and they had an increasing deposit of coke. 
He thought it was 54 cwt. of coke per ton of oil that the Young process 
yielded, and, of course, the increasing thickness of coke necessitated 
raising the heat put into the retorts. In the process he had shown the 
meeting, he had nothing of that kind. The heat practically continued 
to the close, and they had a liquid from beginning toend. With re- 
gard to the price of coke as against pitch, it was a matter for themselves 
to decide. If they wanted pitch, they had only to take it out; but if 
they wanted coke, they had only to continue it. He thought that, in a 
question of plaat, they would turn it out. Another great advantage 
was that, when they opened the still to run off the pitch, the still 
drained itself, and became dry. They did not require to go in and chip 
out coke. What he meant by his opservations about pressure was that 
they required very much smaller burners for oil gas than for poor gas. 
With regard to the illuminating power, he thought a very good power 
to send out to consumers was about 30 candles. In order to get this, 
what he proposed was to use a Very poor splint coal—the cheapest coal 
they could get—giving 18 candle gas; and if they took five portions 
of this gas and one portion of oil gas, they would supply to the consum- 
er a 30 candle gas. The oil gas was of at least 90-candle power. 

Mr. R. Mitchell (Edinburgh) cou!d not make out Mr. Laing’s refer- 
ence to water in the oil. He said his experience of oil manufacture was 
that there was no water at all in an oil of .870 specific gravity. 

Mr. Laing—The water is not in the oil necessarily ; but when oil is 
run in, water may get into it. 

Mr. Mitchell said he never saw it, in all his experience. Mr. Laing 
had given them experimental results, but not any information as to 
running off the pitch or with regard to the quantity of pitch that was 
produced per ton of vil.. They had heard from Mr. Young that he had 
a residuum of 5} cwt. of coke per ton of oil. He thought that, if 
they had this quantity of hard, dry coke they would require to act 
from 7} to 8 cwt. of soft pitch. The working of a still as compared with 
working Mr. Young’s retort was open to question. He should think 
the Young process, seeing that the retorts only required to be opened 
once in 24 hours to remove a small quantity of coke, was preferable to 
one in which it was necessary to use a red hot bore to run off the pitch. 
They obtained a marketable article in the one case, and a dirty sludge, 





which they could not get a market for, in the other. So far as the using 


of the still was concerned, they would get a very good result ata ow 
temperature. But if they commenced cracking up the oils at a hich 
temperature, they would begin to fail in what they were aiming at; 
they could not possibly get it. He did not wish to say anything about 
other processes, because there were so many in the field now; but, so far 
as he could see, Mr. Laing’s might, so far, be successful, though lhe 
thought there was something left for that gentleman to attain to. 

Mr. Kinloch Anderson (the Convener of the Works Committee of ihe 
Edinburgh and Leith Gas Commissioners) said the Gas Commissioners 
had the subject of the manufacture of oil gas before them at the present 
time, and they were very much indebted to the pioneers who had put 
before them the different schemes. They had not yet. come to a decision, 
but were open to conviction that there was stilla better process ; and if 
Mr. Laing showed them that his was the best, they might be able to give it 
further consideration. He was very hopeful that there was a great cleal 
in the manufacture of gas from oil. It was going to serve an important 
purpose in helping them to cope with the congestion of the coal market 
which sometimes occurred; and possibly, in the case of a strike, it 
might serve a good purpose. 

Mr. J. Milne (Edinburgh) remarked that, being interested in the other 
process, he could not, of course, draw any comparisons. As regarded 
the product, they would naturally have a smaller yield of gas and a 
larger yield of pitch. He did not think there would be any difficulty in 
disposing of the pitch. Mr. Laing had referred to the loss of heat in re- 
torts, from the caking of coke. He was inclined to think he was slightly 
wrong. He was open to correction ; but he was under the impression 
that the coke in the Young process formed in the bottom of the retort, 
and did not retard anything going through. There was not much loss 
of heat in the retort. As tothe burning of gas in cities, he could not 
agree with Mr. Laing. He thought that gas of from 20 to 22 candles 
was far better than that of 26 to 30 candle power. He had the curiosity 
to look into Mr. Laing’s patent, and he found that he had been about 
this matter for a good while. He noticed that his first application was 
on March 17, 1890, and he saw that Mr. Laing had had altogether five 
patents. It looked to him as though Mr. Young and Mr. Laing had becn 
jumping about the same center ; that they had started with destructive 
distillation, and had then taken different routes. There was no doubt 
both had done a great deal of good, and had afforded much informatior. 

Mr. Mitchell said that there was one point of which he omitted to take 
notice in his previous remarks, and that was with reference to the use 
of gas for engines. Some years ago they had a very extensive series of 
experiments, as to gas of from 16 to as high as 28 candle power, at Bir- 
mingham ; and the diagrams given showed that the higher the quality 
of the gas, the more efficient was the action of the engine. 

Mr. Hunter (Edinburgh) said he had seen the Young process, but not 
that of Mr. Laing; and he hoped they would be invited to inspect the 
latter at Linlithgow, so that they might be able to compare one with the 
other. 

Mr. J. Macfie (Edinburgh) remarked that he was not able to offer an 
authoritative opinion as to the process before the meeting. He had seen 
that of Mr. Young at work, and he thought it a beautiful operation. 
What he would like to know about Mr. Laing’s process was as to the 
permanency of the gas. Until Mr. Young’s system came out, the man- 
ufacture of oil gas was only experimental, and it was generally asserted 
that no gas of this kind was permanent. He understood Mr. Young 
claimed to have overcome this difficulty, and had produced a permanent 
gas. He thought Mr. Laing had indicated that his was a permaneut 
gas ; but he (Mr. Macfie) considered he might be a little more definite 
upon the point. Nothing had been said as to the value of the coke pro- 
duced. He understood that at Peebles from 20s. to 21s. per ton had 
been realized for it; and he believed there was a demand for it for cer- 
tain metallurgical purposes. It was true that it caked in the retort. 
But it was very easily withdrawn ; and he had not seen it stated tliat 
the caking reduced the efficiency of the retort. It seemed to him that 
the heat which must be required to bring the oil up to the proper tem- 
perature would be as great in theoneasinthe other. He supposed \Ir. 
Laing would admit that his process was more of an experimental 0¢ 
than Mr. Young’s. He was sure they all wished Mr. Laing succ«ss 
with his process. 

Mr. J. Graham Youll (Edinburgh) thought the water trap was 4 \ al 
uable thing. As to the pitch, it appeared to him that it would be a very 
much cheaper way of getting rid of the heavy portion of the oil than »y 
coking it. The pitch they obtained by Mr. Laing’s process would »: II 
at from 27s. to 303. per ton at the works ; and if a little more of the 0'! 
were taken out of it, it might realize from 36s. to 40s. per ton. He had 
seen a still with 4 or 5 inches of coke in it have liquid oil on the top °f 
the coke. The carbon was a non-condyctor of heat. 
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Mr. Laing, in reply, said he had seen an accident with water in oil 
which gave him a fright. The pitch he obtained had been referred to 
as “‘sludge.” He did not think they could speak in this way of the 
sample he had produced. As to the use of the pitch, the process was in 
its infancy. The sample he had with him was not a perfect one. If he 
had been wanting to make a pitch for asphalting purposes, he would 
have distilled it down and made it more brittle. Mr. Milne had referred 
to his ‘*‘ jumping about” patents. Whatthat had todo with the matter 
he did not know. The three patents he had taken out were not for gas 
purposes ; they were for producing light oils from heavy ones. Per 
haps Mr. Milne was aware that a large quantity of oil came from Russia, 
up to .970 specific gravity, which was perfectly useless as it was. It 
would not burn, nor was it a lubricant, and it was not viscous. As a 
burning oil it was too heavy—it smoked ; and the question was, what 
they were to do with it. It was when looking for a process for this that 
he took out his patents. The only ‘* jump” he had taken in the matter 
was when he found that in experimenting he had too much gas. At 
that time there was no demand for an oil process for making gas ; but 
when this question arose, of course it naturally occurred to him to turn 
his process to account. He would be pleased to see the Edinburgh and 
Leith Gas Commissioners at Linlithgow. He might say that his ex- 
perience just now was purely experimental. The plant which had been 
fitted uy at Linlithgow was entirely an experiment. They had only 
made one night’s gas by it ; and, unfortunately, it was past 12 o’clock 
before they got up sufficient heat. They obtained a very good result. 
He was that day making arrangements to get a smarter heat upon the 
superheater, and in this way he would be able to have gas made in time 
to send it out to the consumers that night. He could not give an 
authoritative opinion as to the permanency of the gas; but he had kept 
itin his laboratory for 36 to 40 hours in a freezing mixture, and there 
was no change whatever in it. There was no doubt they could do with 
less heat with pitch in the still than with coke. 

The paper was sent to a committee for report. 








The Purification of Water, with Special Reference to Boiler 
Feed Waters and Scale Prevention. 
—— 


[Read before the World’s Congress of Chemists, by Mr. C. A. Doremus. } 


Prof. Vivian B. Lewes, of the British Royal Naval College, has epito- 
mized in two papers read before the Institution of Naval Architects in 
1889 and 1891 a series of the most highly interesting and instructive 
analyses and experiments on incrustations in marine boilers and their 
causes to be found in the literature relating to scale formation. A care- 
ful study for some years of a great variety of boiler feed waters from 
all sections of the country has convinced me that many points brought 
forward by Professor Lewes are so generally applicable that they can 
not be overlooked by the chemist who attempts to rectify the serious 
troubles arising from these sources. 

The following quotations are typical : ‘‘ The presence of calcium sul- 
phate exercises a very marked influence upon the condition and physical 
properties of the incrustation, as under the conditions in which it is 
formed in a boiler it separates in a crystalline form and binds the deposit 
into a hard mass, an action which is also aided by the presence of mag- 
nesium hydrate.” When calcium sulphate is deposited from sea water 
in a boiler it comes down in small crystals containing two molecules of 
calcium sulphate and one of water ; whilst after deposition in the boiler 
and in contact with the heated plates and tubes, it undergoes a further 
change of crystalline form and becomes ‘‘ anhydrite, which is pure cal- 
cium sulphate free from water of crystallization, and it is this change 
in crystalline form which binds deposits containing it into such a hard 
mass,” 

In many carbonated waters the calcium carbonate also forms upon 
the heated surface as a crystalline coating, even though the quantity in 
solution is trivial. Thus, in a Croton water which carries but a grain 
or two per gallon, a scale forms on all heated surfaces, tubes as well as 
crown sheets, which is distinctly crystalline. The massive concretions 
often found in feed water heaters are crystalline in structure and firmly 
idherent to the hot tubes or surfaces. It is very easy to show this by a 
simple experiment. Place a carbonated lime water in a beaker. Raise 
it to boiling by steam delivered into it by a glass tube. The latter will 
become coated with an adherent crystalline layer of calcium carbonate. 
With gypsum water the incrustation does not form so readily since cal- 
‘1um sulphate is soluble to some extent in boiling water, and thorough 
precipitation not taking place before 140° to 150° C., a state of affairs 
reached in practice in boilers, where the calcium sulphate then separates 
n a crystalline form and attaches itself to the rough heated metal. 





In a paper read at the Newport meeting, I called attention to the use 
of sodium fluoride as an agent hitherto overlooked in water purification. 
Since then I have had opportunities to get the results of its use inseveral 
lines of work, but the present paper will he restricted to the service this 
substance renders in scale prevention. Starting with the idea that is so 
prevalent, that successful treatment of feed waters should be accom- 
plished by such chemical or mechanical, or combined chemical and me- 
chanical treatment, that the incrusting salts should be removed previous 
to the water entering the boiler, it was soon seen that this theoretical 
ideal was not practicable. There are many waters which yield an in- 
crustation; whose proportion of lime and magnesium salts is so small 
that precipitation can not be effected either by the use of feed water 
heaters or of chemicals. Yet such waters yield a crystalline scale and 
often a scale containing magnesium hydrate. Surface condensers are 
frequently leaky, and many marine boilers starting with good water 
acquire scale from this cause. Manifestly such waters can only be 
treated by chemical means in the course of concentration in the boilers. 
From these almost soft waters we pass by upward grade to the exces- 
sively hard, which can be purified in some measure merely by heating 
or by chemicals. Since, however, calcium sulphate is not completely 
precipitated at 100° C., feed water heaters do not remove it thoroughly 
enough to prevent scale, and where waters have a permanent as well as 
temporary hardness due to magnesium salts these are not eliminated. 
When lime, soda ash, or caustic soda, or a combination of any of these 
is made use of, it is difficult to regulate the amount required to effect so 
complete a precipitation that no scale will form, and the trouble attend- 
ant on this style of purification is so great that in many cases it has been 
abandoned. Water softened by lime and soda ash or treated by soda 
ash or caustic, will generally possess an alkaline reaction, and is, for 
some purposes therefore unserviceable. The chemical treatment fre- 
quently causes the lime salts to separate in crystalline form, large masses 
of great thickuess being formed. 

In one instance the feed pipe for a battery of boilers, though 5 inches 
in diameter, became so incrusted that a 1-inch bar could not be thrust 
through it. The water had been treated with soda ash and afterwards 
filtered. 

At an artificial ice factory using hard well water the sand of the filter 
became hard as stone from the calcium carbonate which crystallized 
upon it even after the water had been treated with soda ash and heated 
to soften it. 

The cost of chemical treatment is often a bar to its employment quite 
aside from the expense of accessory apparatus, as settling tanks, filters, 
etc., since to be effective at least the theoretical quantity of precipitant 
must be used, with soda ash two or three times this quantity. 

When sodium fluoride is added to water containing even a very 
moderate proportion of lime or magnesium salts a precipitate forms at 
once. When added in quantity sufficient to unite with all of the cal- 
cium and magnesium to form fluorides of these metals and the water is 
then boiled down the precipitate retains its amorphous character. Viewed 
through the microscope, it has always been found powdery and rounded. 
This circumstance, together with other considerations, has led to the 
employment of sodium fluoride in the direction of scale prevention, and 
it is pleasant to be able to record that to day it is in successful operation 
in nearly every section of the country. 

It is not an uncomwon practice abroad' to employ sodium carbonate 
directly in the boiler, transforming the calcium sulphate to carbonate. 
The conversion not only of the sulphate of calcium but all magnesium 
salts to pulverulent fluorides therefore seemed possible and has proved 
practicable. Calcium fluoride has a molecular weight about 25 per cent. 
less than either calcium carbonate or sulphate, or an equivalent quan- 
tity of phosphate, and therefore the precipitate or sludge formed through 
its use is much more manageable and removable by blowing down the 
boilers. 

At first it was deemed necessary to determine the total calcium and 
magnesium of the water often to make a sufficiently complete analysis 
to determine the salts held in solution and to calculate from these data 
the quantity of sodium fluoride necessary to transform the calcium and 
magnesium to fluorides. 

Carefully made tests have shown, however, that in the greater num- 
ber of instances a quantity of sodium fluoride, one quarter of this theo- 
retical amount, will, if fed continuously, prevent the formation of scale 
and leave the interior surface of the boiler so smooth that one chief cause 
of crystals attaching themselves is done away with. 

The various types of water from New York to Albany and from there 
through the salt district to the lakes at Buffalo are now under this treat- 
ment with entirely satisfactory results. The employment of so small 





1. L. Vignon, Bull. Soc. Chim., III., 2 p. 596. 
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an amount of the chemical naturally reduces the cost of purification, 
while the ease of handling pleases the engineer. 

More than once it has happened that the boilers were heavily in- 
crusted when the use of the fluoride was begun. The old scale was 
found to loosen rapidly, falling off in some cases by the bucket full. In 
others it was rotted and softened, so that on the first cleaning it was 
easily scraped off. 

A specimen of highly silicated scale is presented to show how a chem- 
ical transformation with the formation of fluoride has resulted from the 
continued action of small quantities of sodium fluoride added to the feed 
water. When once thoroughly cleaned to the metal new scale does not 
form in such instances. 

Live steam is so frequently used now in our large manufacturing 
establishments for cooking, boiling, etc., and so much condensed steam 
is used to furnish distilled water, especially in artificial ice manufacture, 
that a method of treating boiler water in such a way as to furnish pure 
untainted steam is exceedingly desirable. Since sodium fluoride com- 
pletes its work without rendering the water alkaline, the steam from 
water thus treated has proved most excellent for such purposes. 

It is beyond the province of this article to enter more fully into these 
details. 








Guldlin’s Combination Valve Connection for Water Gas 
Apparatus. 
tet See 
On the 12th inst. U. S. Letters Patent (No. 510,506) were granted to 
Mr. O. N. Guldlin, of Fort Wayne, Ind., for improvements in combin- 
ation valve connectiuns for water gas apparatus. Using the words of 
the specification : 


The invention relates to improved means of connection between the 
generator and superheater of a water gas apparatus and may be regard- 
ed as an improvement upon the apparatus shown and described in Unit- 
ed States Letters Patent No. 274,637, issued to Frank D. Moses, March 
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27, 1883, for improvements in the ‘‘ process of manufacturing illuminat- 
ing and heating gas and the apparatus therefor,” though it may be used 
with any water gas apparatus having the generator and superheater in 
separate shells. 

None of the forms of apparatus now in use for the manufacture of 
water gas for heating and illuminating purposes, in which the furnace 
or generator and the superheater are in separate shells, has any means 
for sending the steam either up or down through the incandescent fuel 
of the generator, or more properly for making both up and down runs 
at will. 

The object, therefore, of the invention is to provide a combination 


valve connection for use with the generator and superheater of a water 
gas apparatus, so constructed and arranged that when in position such 4 
connection may be readily and conveniently established and regulated 
between the upper and lower part of the generator and the combustion 
chamber of the superheater that the gases resulting from the passing of 
steam through the incandescent fuel body, can be passed into the super- 
heater from either above or below the fuel bed of the generator, thus 
permitting the operator to make up and down runs at pleasure ; and so 









































arranged that the principal volume of gas may be made by down runs 
while only an occasional up run is made to break up the clinker and 
cool the grate, etc., thereby insuring greater fuel economy. 

A further object of the invention is to provide a combination valve 
connection, so balanced as to be promptly and conveniently adjusted, 
and so arranged that the valves which close said openings from the gen- 
erator to the superheater, cannot be both closed at the same time, as by 
my improvement the closing of one valve will automatically open the 
other, thus insuring the safety of both operator and apparatus at all 
times. 

The invention consists of the novel construction and combinations of 
the several parts as will be hereinafter set forth and particularly pointed 
out in the claims. 

The object of the invention is accomplished by the mechanism illus- 
trated in the accompanying drawings forming part of this specification 
in which similar letters of reference indicate corresponding parts in all 
the views. 

Figure 1 is a side elevation of the generator and superheater of the 
well known Lowe apparatus, in section with my improvement in posi- 
tion therein, only so much of the superheater being shown as is neces- 
sary to show the connection of my improvement therewith. Fig. 2 isa 
plan view of the same. Fig. 3 is a vertical section of the improvement 
on the line 4—4 of Fig. 5 looking toward the superheater C. Fig. 4 is 
a vertical section of the same on the lines 2—2 and 3—3 of Fig. 5. Fig. 
5 is a plan view of Figs. 3 and 4. 

Referring now to Fig. 1, A is a furnace or primary gas generator of 
suitable material, properly lined and of well known construction, pro- 
vided with an opening M for blast pipe, an ashpit door a, grate doors «', 
charging doors a’ and suitable steam pipes p and p' above and below tlie 
fuel and fire grate, all constructed and arranged in a well known mau- 
ner. 

C is a superheater of any suitable and approved construction, having 
a proper base B, an opening N for the blast pipe, a suitable door ¢, 0 
opening c' through which oil may be injected and a suitable injector 
c* for hydrocarbon oils, of which a suitable number may be used at 2" 
desired point or points. 

The tubular valve chamber D of suitable material and properly line! 
with firebrick or other refractory materials is connected in a proper mau- 
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ner with the generator A and also with the superheater C by the pipe F 
and branch F'', which are also suitably lined. A second valve chamber 
H, as seen in Figs. 3 and 4, is also connected with the generator A by 
means of pipe G and with the superheater by branch pipe F’ . 

Valve chamber D is provided with a circular valve seat d', preferably 
of cast iron, seen in Figs. 1, 3 and 4. 

The lower valve chamber E not being subjected to the same legree of 
heat as chamber D, is preferably not provided with firebrick lining, and 
the valve seat e' for the same reason is simply a ring having its upper 
and lower surfaces suitably flanged, which give a large exterior surface 
readily cooled by the air ; said valve seat being secured in position by 
proper bolts as seen in Fig. 4, though the form of valve seat used in 
chamber D may also be used in chamber E if desired. The valve seat 
e! may also be readily removed or replaced by removing said bolts. 

Upon the operating floor K is secured, in any suitable manner, a 
stand or standard H, upon which is properly mounted or pivoted the 
balanced lever h, having a handle for operating the same and a quad- 
rant or circular guide h', which plays in a suitable slot in standard H, 
and may be securely locked in any desired position by a lock screw h’, 
or other equivalent device, as seen in Fig. 3. 

At suitable points on the balanced lever h are properly secured the 
valve rods h’ and h*, which pass into valve chambers Hand D respectively, 
and tothe lower ends of which are properly secured the ball or disk valves 
e and d respectively. The rods h’and h‘are united to lever h by suitable 
links h’ and h‘, to facilitate the perpendicular movement of said valve rods. 

The valve d ‘s preferably a solid metallic ball or disk or other suitable 
form to stand the heat, and adapted to snugly fit the valve seat d' and 
securely close the opening in the same, but said valve may also be made 
hollow to permit cooling with water or steam if desirable. Valve e may 
also be constructed as a ball or disk, though for economy of construc- 
tion, a quick-opening gate valve, of well known construction, connect 
ed to valve rod h* by its valve lever h’, or other suitable manner, may 
be substituted for the ball or disk valve above described. 

The operation of the improved combination valve connection for wa- 
ter gas apparatus, above described, is as follows: When it is desirable to 
blow up a heat the lower valve is closed by lowering the handle of lever 
h. This movement will raise valve d and allow a free passage for the 
blast gases between the upper part of the generator A and the combus- 
tion chamber m of the superheater C, as seen in Fig. 1, and the valves 
are then secured in that position by the lock screw h®. The same ar- 
rangement of valves is made when the steam is admitted below the 
grate of the generator for an up run through pipe p in the usual man- 
ner; but when the steam is admitted through pipe p' in the generator A 
for a down run, valve e is opened by elevating the handle of lever h, 

which movement will at the same time automatically close valve d, thus 
forcing the steam down through the bed of incandescent fuel in the gen- 
erator A and out through the open valve e. 

The combination valve connection is also applicable to water gas ap 
paratus not requiring any superheater, but where it is desirable to util- 
ize the blast gases for combustion in a vertical boiler or other furnace as 
well as utilizing the sensible beat of the water gas in a boiler or other 
heater for absorbing the same. It will thus be seen that by the use of 
the improvement up and down runs can be made ai pleasure ; the oper- 
ation of opening and closing the valves can be made with ease, prompt- 
ness and safety by means of the balanced lever / ; no oversight or ne- 
glect on the part of the operator can endanger the apparatus by inad- 
vertently closing both valves at the same time ; great economy of fuel 
is secured by closing valve d and sending the steam down through the 
fuel of the generator, instead of deadening the fire by the usual method; 
and the principal volume of gas can be made by down runs, with only 
an occasional up run being required to cool the grates and break up the 
clinkers, 

The inventor says he is aware that up and down runs can be made, as 
above described, in that form of water gas apparatus in which the gen- 
erator and superheater are inclosed in one shell, but no means have ever 
been invented, of which he is aware, for connecting the generator and 
superheater of a water gas apparatus when the same are in separate 
shells, as in the well known Lowe apparatus, by a combination valve 
involving the use of two ball or disc valves operated by a balanced hand 
lever, and an adjustable valve seat which can be readily removed or re- 
placed when desired. 

The inventor's claims are : 

1. The combination with a gas generating furnace, having steam sup 
ply pipes p and p', respectively at bottom and top, and a superheater 
having a combustion chamber of gas escape pipes J’ and G, connecting 
respectively at top and bottom of the generator, and with the super- 
heater, and provided with valve casings as D and ZL, and balanced 


valves, as d and e, rods for said valves, and a centrally pivoted lever 
pivotally connected at its opposite ends to said rods and located above 
both valves, so that the weight of one counterbalances the weight of the 
other, substantially as described. 

2. The combination with a gas generating furnace, having steam sup- 
ply pipes at top and bottom, and a superheater, having a combustion 
chamber of gas escape pipes F’ and G, having valve chambers D and £, 
connecting respectively at top and bottom of the generator and with the 
superheater, and provided with balanced valves as d and e, rods for said 
valves, a stand H, located above the valves and having pivoted thereto 
a balanced hand lever, which lever is also pivotally connected at or near 
its opposite ends to said valve rods, said stand and hand lever also being 
provided with a quadrant or circular guide, having a locking device, 
substantially as described. 








The Use of Gas Motors in Germany. 
canes 
We are indebted to Mr. William E. McKay, of Boston, Mass., for a 
copy of the report presented to the Secretary of State by our Consul- 
General to Germany, Mr. Frank H. Mason. From it we take the fol- 
lowing respecting the use of gas motors in Germany : 


Prominent among the economies which have been introduced during 
recent years in Germany is the use of gas motors in place of steam en- 
gines in all the smaller forms of manufacture where the motive force 
required does not exceed 75 to 100-horse power. At the Frankfort 
Electrical Exposition of 1891 most of the dynamos were driven by gas 
and caloric engines, and the display of these motors at that time was al- 
most as varied and interesting to the general publie as that of the elec- 
trical apparatus to which they were technically subsidiary. 

There were in operation at that time throughout Germany about 
18,000 gas motors, with an aggregate motive force of 60,000-horse power. 
Since then the gradual cheapening of gas and the rapid extension of 
electrical lighting and electrolysis have combined to increase very 
rapidly the use of gas motors, the effectiveness and economy of which 
were so brilliantly demonstrated at the Frankfort Exposition. No sta- 
tistics are available to show the precise number that are at present in 
use, but, as the two principal makers of gas engines in Germany have 
alone made and delivered during the past two years 1,950 motors, it may 
fairly be inferred that the number in actual service in this country is not 
far short of 24,000 or 25,000. 

Meanwhile the progress that has been made in improving the machines 
and increasing their economy has been quite remarkable. The first gas 
motors, which were exhibited and used experimentally about 1868, were 
fatally extravagant. The Lenoir machine, which was the best model 
known to Germany as late as 1861, used—according to a recent state- 
ment in Kuhlow’s Trade Review—1,235 cubic feet of gas per horse 
power per hour, whereas the motors now in use consume only 28 feet 
per horse power per hour in small machines, and in large sizes as low as 
23.75 feet ; so that 21.2 cubic feet of gas per hour will run an incan- 
descent lamp of 16 candle power, and this proportion is said to have been 
reduced in large plants which employ motors of 500-horse power and 
more to 17.6 cubic feet of gas per horse power per hour. 

How economical such a motive power must be for all the smaller 
forms of manufacture, and especially for electrical lighting by isolated 
plants, will be apparent from the following tabular statement of the 
price per 1,000 cubic feet of gas which prevails at present in the princi- 
pal cities of Germany : 


Altona, Bremen and Mayence ...................-- $1 36 
Brefeld (with discount to large consumers) ......... 1 32 
Brunswick, Bonn and Strasburg (without discount). 1 21 
Magdeburg, Leipsic and Breslau (with discount).... 1 21 
Baraat CWA GOOD). s'5 65 5 cide desstvcvccccccucces 119 
Re EE oo sie a s.rdNscwdid oe eked hewsneds 1 14 
Berlin and Konigsberg (without discount).......... 1 09 
Cassel, Dortmund, Elberfeld and Hanover (with dis- 
MCU ai adadda Casaddadcereeece vaickéaarcews 1 09 
BN | | re 1 07 
ee ere 1 02 
RR ioe ices sae cdcg a cekb asia dadeada aden 95 


In some of the above-named cities gas is made and furnished by the 
municipality ; tn others, by private companies chartered and managed 
similarly to private gas companies in the United States. In Frankfort 
the field is occupied by two companies—one English, the other German 
—which have parallel mains on all principal streets and supply for the 
above-stated price gas of uniformly excellent quality. When it is re- 
membered that the coal for the manufacture of gas in this city is brought 
from England and the Ruhr district of Westphalia, it will be apparent 





that for two rival companies to prosper in a city of 180,000 inhabitants 








































% TE) BOS 


=e ES, wees mn 





te BBR ae Ss 


SRE TEE este aa 





<s) STS 3 








& yee coke. 


nie 


908 


American Gas Light Aournal, 


Dec. 25, 1893 








by selling gas at $1.07 per thousand it must require good management 
and the employment of the iwnost improved methods. Asa matter of 
fact, the cheapness of gas here, as elsewhere in Germany, is the direct 
result of the skill and care with which all the subsidiary products of 
coal distillation—tar, ammonia, etc.—are saved and utilized. 








Beal’s Gas Scrubber. 
ee we 

On the 12th inst. U. S. Letters Patent (No. 510,396) were granted to 
Mr. W. R. Beal, of this city, for certain improvements in gas scrubbing 
machinery, the inventor subsequently assigning his interest therein to 
Messrs. James R. Floyd & Sons. Using the words of the specification : 

This invention relates to the washing or scrubbing of gas, and has 
special reference to the means employed in a rotary scrubber to secure 
the maximum of wetted surfaces within said scrubber, and their easy re- 
moval for cleansing purposes. 




















While the primary object of a gas scrubber is the elimination of the 
ammoniacal properties in crude gas, it is well known that certain tarry 
elements are also deposited during this process of purification, and that 
their presence requires frequent cleansing of the scrubber to prevent its 
clogging from this cause. It is therefore highly essential in the con- 
struction of a gas scrubber that, in providing for extensive wetted sur- 
faces against which the gas is brought into frictional contact in its pas- 
sage through the apparatus, provision should also be made for the 
prompt removal, through cleansing and expeditious replacement of 
said surfaces when any excess of tar is found deposited thereon. Be- 
sides accomplishing these desiderata in a most effectual manner, I do so 
by an exceedingly simple device, which consists in providing each com- 
partment of the apparatus with two circular plates mounted upon a 
common shaft, the plates having radial flanges forming segmental di- 
visions thereon. I fill these divisions with rods transversely and loosely 
laid between the circular plates, the rods being separated from each 
other by rings fitted over the rods at each end thereof, thus affording 
ample space between them for the passage of gas. When in service 
these plates and rods are continually wetted by the rotary movement of 
the plates through water in the lower part of the compartment. As the 
compartments open into each other above the water line, the gas trav- 
erses the entire series through the rotary plates and rods therein. By 


having one of the plates of the main shell, in each compartment, re- 
movable, the rods can be easily taken out and replaced by others. 

In the accompanying drawings Fig. 1 represents a plan view of « 
scrubber, partly in section, provided with the invention. Fig. 2 is a 
side elevation, partly in section. Fig. 3 is a sectional end elevation, 
taken on the line «—a, Fig. 1. Fig. 4 represents one of the circular 
plates divided into segmental divisions by the radial flanges thereon, 
with the rods in position in one of said divisions. Fig. 5 is a plan view 
of one of the segmental divisions and the rods held in position therein. 
Fig. 6 is a perspective view of the rods, showing the collars thereon. 
Fig. 7 represents two forms of collars which may be fitted on the rods. 
In the drawings like letters refer to like parts. 

A is the outer shell of the main chamber of the scrubber, and B B the 
partitions forming the compartments therein. CC are the circular 
plates, mounted upon shaft G. DD are the radial flanges which form 
segmental divisions on said plates. The rods ZH, having collars F there- 
on, are loosely laid between the circular plates, until each of the seg- 
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mental divisions is filled with the rods. The rods are held in place by 
strips or bands L, shown in Figs. 4 and 5, said bands being secured at 
their ends by bolts through the flanges D. The rings or collars F' are 
preferably of cast metal, but may be made of any suitable material, the 
F’ shown in Figs. 6 and 7, being of heavy wire formed in one or more 
coils. Disks of wood, paper or metal may also be secured to the ends 
of the rods—in lieu of the rings shown—the object of these being to 
keep the rods sufficiently separated from each other, so as to allow a 
free passage for the gas passing through the scrubber. 

The partitions B, which form the compartments, reach from the base 
to the top of the scrubber, the lower part of each compartment below 
the dotted lines shown in Figs. 2 and 3 being filled with water throuzh 
supply pipes J, the water being admitted into the last compartment of 
the series, and by overflow passages J fed to the other compartmen's, 
the first compartment being understood as the one into which the ¢.s 
first enters, through pipe H. 

N are discharge pipes for the water. Above the shaft G the partitio:s 
are provided with openings O (Fig. 3), with area equal, at least, to ‘1° 
inlet pipe H. These openings are so arranged at the opposite ends of 
each compartment that a serpentine movement, indicated by the arrows 
in Fig. 1, is imparted to the gas on its passage through the scrubber 0 





the discharge pipe K. 
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To provide for the cleaning of the scrubber at any time when the rods 
become covered with an excess of tar, a plate M (Fig. 3) in the shell of 
the main chamber, above the shaft on each compartment, may be made 
removable. Through this the rods can be readily taken out and imme- 
diately replaced by clean ones. 

The inventor’s claim is: A washer for gas scrubbing apparatus com- 
prising a shaft G having two plates or disks C C secured transversely 
and separated thereon, ribs or flanges D on said plates, the flanges on 
each plate similarly arranged so as to form pockets or receptacles for 
rods E, the said rods constructed to fit laterally removable between the 
plates and within the flanges, and having separate or individual collars 
F, and the removable strip or band L for holding the rods in the pock- 
ets, substantially as shown and described. 








Recent Progress in the Manufacture of Steel Castings. 
SE 


By Mr. H. L. Gantt, Elizabeth, N. J. 


When I spoke of the condition of the art a few vears ago, probably 
but few realized how very few years were really meant. The first soft 
steel castings, such as are used for gun carriages, that were made in this 
country, and which were subjected to a ballistic test, were made in 1886 
and 1887 by the Midvale Steel Company, who were the pioneers in this 
work. The ballistic test was considered severe at that time; but to day 
the ordinary soft castings made by almost any one of a dozen of the 
best steel casting companies would pass it successfully. 

Though it was about 1886 or 1887 before any large increase took place 
in the use of steel castings, they had been successfully made in this 
country at least as early as 1867. In July of that year, the Wm. Butcher 
Steel Works, now the Midvale Steel Works, cast some crossing frogs for 
the Philadelphia and Reading Railroad, of crucible steel. The molds 
were made of ground fire brick, black lead crucible pots ground fine, 
and fire clay, and washed with a black lead wash. The surface of these 
castings was very smooth, and the metal, which was practically tool 
steel, wasso well adapted for the purpose that some of the castings made 
in those early days are said to be still in use. 

This was before the use of silicon for solidifying steel was known, and 
the castings were very much honeycombed in all parts except the wear- 
ing surface of the frogs, which was ‘‘cast down.” The possibility of 
getting one face of a casting approximately solid admitted of the use of 
steel also for hammer dies, although their general sponginess was a 
great obstacle to their extensive adoption. 

On April 28, 1876, two small hammer dies were made of open hearth 
steel at the same place, and on May 29 a hammer head weighing 2,535 
pounds was made. As long as castings were small, the molding mixture 
of ground brick, ground pots and fireclay was satisfactory, but on large 
castings made with that facing the surface was very imperfect, and the 
sand adhered to it with great tenacity. But little improvement in the 
method of molding was made for some time, and while the quality of 
the steel was gradually improved, the appearance of the castings was 
decidedly against them, and but little progress was made in their intro- 
duction. 

The next step taken by the Midvale Steel Company was to leave the 
ground pots out of the molding mixture, and to wash the mold with 
finely ground clay firebrick. This was a great step in advance, especi- 
ally in heavy castings, and a marked improvement took place in their 
general appearance, but the mixture still clungso strongly to the casting 
that only comparatively simple shapes could be made with certainty. A 
mold made of such a mixture became almost as hard as firebrick when 
dried, and offered so much resistance to the proper shrinking of castings 
that, when at all complicated in shape, they had so great a tendency to 
crack that their successful manufacture was almost impossible. The 
next step was to use a mixture of silica sand and flour. In smal] cast- 
ings this gave pretty good results, as such a facing cleaned off the cast- 
ing very readily, leaving a smooth surface much superior in appearance 
to that left by the ground brick. The great difficulty in the way of the 
extended use of such a facing was the tendency of the flour to burn in 
drying, leaving the sand without a proper bond, and often the burnt 
mold was so friable as to be entirely useless. In the case of large cast- 
ings it was almost impossible to dry thoroughly the whole mold without 
burning that portion nearest the fire, and for such work flour was nec- 
essarily abandoned. 

By this time the use of silicon for solidifying castings was becoming 
general, and the only obstacle in the way of making good steel castings 
was the want of a suitable molding sand. This was ultimately found in 
a mixture the principal constituents of which were silica sand and mo- 
lasses thoroughly ground tegether, 





The improvement in the appearance of castings caused by the use of 
a sand that left a clean, smooth skin was the cause of their rapid adop- 
tion ; and the year 1887, when the Midvale Steel Company made the 
first gun carriage castings of steel, is appropriately the date at which 
their rapid extension began. 

At this time the necessity for hot metal did not seem to be understood, 
and castings frequently contained blowholes, when it seemed that all 
the conditions for making them perfect had been complied with. It 
was noted before a great while that small castings contained more holes 
than large ones, and that those poured last on a heat were worse than 
those poured first. The conclusions that hot metal was needed to make 
solid castings, and that smaller castings needed hotter metal than large 
ones, were soon deduced and amply verified. Apart from these consid- 
erations, the superior appearance of castings made from hot metal was 
sufficient to cause all steel casting makers to work in that direction. 
The difficulties in the way of getting uniformly hot metal are hard to 
overcome in an open hearth furnace. The delay caused by a slow or 
difficult tap of the furnace, which is always liable to occur, is fatal to 
the production of the best castings. Besides what has already been 
mentioned, cold metal in the ladle is today the cause of more com- 
plaints by purchasers and expense to the manufacturer than any- 
thing else in connection with the manufacture of steel castings. I will 
enumerate a few of the troubles that may be traced directly to this 
cause. What is known asa “bad shut off,” or a leaky stopper is usu- 
ally caused by a small amount of metal chilling in the nozzle and pre- 
venting the stopper from going to its place. In cases where the dribble 
is slight, the worst effect is that a small amount of metal runs into the 
mold while the ladle is being gotten over the runner. This metal is apt 
to chill, and make a bad looking spot on the casting, or, in the case of 
small castings, block up the runner entirely, and cause the loss of the 
mold. When the leak is very bad it not infrequently happens, especially 
when the heat is a large one, composed principally ot small castings, 
that the flasks are covered by the molten steel and so strongly fastened 
together that it is almost impossible to separate them from the steel 
without considerable loss by breakage. 

Again, by a careful study of the subject, I feel that I have been able 
to lay to the door of cold metal one of the most fertile sources of com- 
plaint which steel founders have met with—namely, lack of homogen- 
eity, which includes both hard spots and loose places. I use the term 
‘‘loose” rather than spongy, for the reason that I do not so much mean 
a cluster of holes as a spot where the metal simply seems less dense. 
Such places, without any visible continuous hole, or even without any- 
thing that would indicate the existence of such a hole, allow leaks in 
hydraulic cylinders, and cause the failure of a test bar. 

When we consider more in detail the process of making open hearth 
steel castings, we see why these defects are more apt to occur in cold 
than hot metal. While the metal is being tapped from the furnace, the 
silico-spiegel necessary to prevent blow holes is generally thrown into 
the ladle, usually in the solid, though heated, state. If the metal is 
very hot, and consequently thoroughly fluid, the silico spiegel is dis- 
solved at once and uniformly disseminated through the mass. If, how- 
ever, the metal should not be so hot, it is easily seen that the silico- 
spiegel may not become at all thoroughly diffused, and the slightly 
viscous metal in the ladle may be the reverse of homogeneous, in which 
case the resulting castings may be very far from what is hoped for. It 
is now the practice in the best foundries to melt the silico-spiegel, and 
these defects in their worse form are thus practically eliminated. 

Why hard spots should appear in cold metal is readily seen, for lumps 
of partially melted silico-spiegel would certainly form the nuclei for 
such spots ; but why the loose places should occur is not quite so ap- 
parent. It may be noted that the loose places appear to a more marked 
extent in large masses than in small ones, and the most reasonable ex- 
planation seems to be that the silico-spiegel, which is but imperfectly 
melted when the metal is poured, finally melts thoroughly after the 
metal is in the mold, which can only occur in very heavy castings, 
forming a spot higher in carbon, manganese and silicon than the metal 
surrounding it. Such a spot would have a lower melting temperature 
than the adjacent metal and would remain partially fluid after the other 
metal was set. The result of such a condition would be to drain away a 
portion of the fluid metal to feed theshrinkage in the metal solidifying 
about it, leavimg a more or less spongy spot. 

That shrinkage holes and cracks do still occur in steel castings is well 
known, but the success that founders have had in casting complicated 
shapes within the past year or two has been surprising. The fact that a 
steel casting must cool at the bottom first, and then gradually upward 
in the mold, is being learned by designers ; and shrinkage holes are 
becoming less frequent, for the founder at once fixes on the heaviest 
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portion for his sink head, which ig usually about 20 per cent. of the total 
weight of the casting, and which must remain fluid until the whole of 
the casting proper is solid. 

By a strict observance of the rule that a steel casting should, as far as 
possible, be of uniform thickness throughout, it has been possible to 
make within the past few years castings 20 feet long by 10 feet wide, 
which would have been considered impossible a few years ago. To one 
unfamiliar with the details of the process of making steel castings, the 
statement that to-day we can get large steel castings that are perfectly 
satisfactory, while it is almost impossible to get good small ones, would 
seem very strange. It is, however, a fact, and the explanation is simple. 
Most steel castings are made by the open hearth process, and the furnace 
usually melts from 5 to 20 tons. To pour even 5 tons of steel into cast- 
ings averaging 100 pounds in weight would, as a rule, take so long that 
those poured last would be of inferior quality on account of the cooling 
of the metal. Asarule, a large portion of the heat is poured into a 
comparatively few large castings, and the remainder put into the smaller 
ones. If the metal is very hot to start with this way may give fair re 
sults, but in all cases the least desirable metal is put into the small 
castings. 

This difficulty seems almost insurmountable by the open hearth pro- 
cess, but is readily overcome by asmall Bessemer converter, from which 
we can get two or three tons of metal as hot as we may wish it. Add to 
this the fact that we can get from the converter that quantity of metal 
of any composition we may desire every half hour throughout the day, 
and we realize the advantage of the Bessemer process for making small 
and medium weight castings. The manufacturers of electric motors 
who have been buying their castings from open hearth foundries have 
apparently not realized what the Bessemer foundry has in store for 
them. It seems hard to believe that perfectly solid steel castings can 
be made of the following composition with regularity : Carbon, 0.12 per 
cent.; manganese, 0.30 per cent.; silicon, 0.30 per cent., but it isa fact. 
It may be noted, however, that this steel, while very well adapted to 
electrical purposes, is of but little value for any miscellaneous castings, 
except very small ones, on account of the tendency it shows to crack 
during the process of solidifying, when cast in shapes at all compli- 
cated. 

The fact that we can make a number of different kinds of steel each 
day if we use a converter, and but two or three heats at the most in 24 
hours if we use an open hearth furnace, gives a great advantage to the 
founder using the converter, especially if he is making all kinds of steel 
castings, enabling him, as a rule, to make far more prompt deliveries 
than is possible for the open hearth founder doing the same variety of 
work. 

Among the other advances made in casting steel may be mentioned 
one for making a casting having one or more faces of a steel much 
harder than the body of the casting. The process consists in lining such 
faces of the mold as will be adjacent to the parts of the casting it is de- 
sired to harden with a metallic alloy in a crushed or powdered state, 
capable of being melted and absorbed by the molten steel in contact with 
it, and of such a nature as to impart to the steel a hard face, or a face of 
such a composition as may be readily hardened. If it is desired that 
the casting shall have a permanently hard face and be used for stamp 
shoes, crusher jaws, hammer dies, etc., ferro-manganese gives the best 
results. If it is desired to do machine work on the face, and make it 
extremely hard afterward, ferro chrome is most suitable. The fact that 
it is possible to produce a soft steel casting having a face that can be 
hardened without causing the remainder of the casting to become brittle 
will undoubtedly make it possible to use steel castings in place of chilled 
iron in many places with great advantage. 








The Luhrig Coal Washing Plant. 
———[— 

At the September meeting of the British Iron and Steel Institute, 
James l’Anson, of Darlington, read a paper describing the Luhrig coal 
washing and dry separation plant which was then in process of con. 
struction at a pit of the North Bitchburn Coal Company, Evenwood. 
This plant is to handle 1,000 tons of coal per day as drawn from the pit. 
It has two drawing shafts from which the coal as it comes to bank is 
run into tipplers of improved construction, whence it is delivered by 
means of short traveling bands on to the shaking screens, of which 
there are three, inclined at a somewhat low angle. These screens are 
formed of plates pierced with round holes, which insures a more uni- 
form sizing than where bar screens are employed. Any desired size of 
mesh can be used by putting a suitable plate into the screen. Usually 
holes of about 2} inches diameter are employed. 

All the coal which passes over these screens falls on traveling belts, 





upon which it is hand picked. Two of these belts are formed of bars 
carried by links, so that any small coal resulting from the cleaning pro- 
cess falls through the spaces between the bars on to flat sheets, whenve 
it is carried by scrapers, placed transversely to the line of the belt back 
on to a transverse traveling belt, delivering it into a large hopper, which 
also receives the whoie of the coa) passing through the screens. The third 
belt is formed of close plates instead of bars, in order that it may be 
used for dealing with unscreened coal if required, in which case a blind 
plate is put into the corresponding screen in place of the perforated 
one. 

At the end of each belt is a loading arm, round which the belt passes, 
This can be lowered into the empty truck which is to be filled by means 
of hydraulic power, and gradually raised as the truck fills, thus saving 
any appreciable drop and consequent breakage of the coal. 

The coal passing through the screens falls on to a traveling belt 
formed of plates in the trough form, by which it is delivered into a 
large hopper situated just outside the washery building and below rail 
level. A second belt, parallel to the first, delivers into trucks, so that 
the coal passing through the screens can be automatically loaded at 
once, should it be desired to send it away unwashed. Provision is also 
made for separating nuts of any required size, by putting a second plat 
in the screen, which can be delivered on to the second traveling belt, 
to be loaded unwashed if desired. 

All the coal which goes into the large hopper is taken by an elevator 
to the top of the washery building and delivered into a sizing drum or 
revolving screen, where it is sorted into nuts 24 inches to 1} inches, 1} 
inches to 1 inch, and 1 inch to $ inch diameter (these being the sizes of 
the round holes in the shells of the sizing drum), and small from 4 inch 
downwards. Each size of nut then falls down its appropriate shoot into 
its own washing box. These washing boxes are formed of wood lined 
with plate, and are divided longitudinally into two sections by a parti- 
tion not quite reaching to the bottom. In the front compartment of the 
box is a sieve on to which the nuts are delivered, and here they are met 
by the washing water, forced to the top of the building by a centrifugal 
pump. 

Near the top and to the front of the box is a longitudinal opening, out 
of which the water flows, carrying the washed coal, whilst lower down 
and just above the level of the sieve is another opening for the escape of 
the refuse. At the bottom of the box, which is hopper shaped, is a 
valve which can be opened when required to let out any fine refuse 
which has passed through the sieve. The back compartment of the box 
is fitted with a wooden piston, actuated by an eccentric of appropriate 
throw, upon a line of shafting, the stroke of the piston being propor- 
tioned to the size of the material under treatment. 

The washed coal passes from the front and top of the box into a drain- 
ing shoot, to which a vibrating action is given to separate the water 
more effectually, and from the draining shoot the nuts are delivered 
into loading hoppers, under which trucks are run and loaded through a 
sliding door in the bottom of the hopper. 

The refuse, to some of which a certain amount of coal is adherent, is 
delivered from its proper exit into a conveyer, whence it is taken to a 
pair of crushing rollers in order to separate the adherent or intergrown 
coal. 

From this point it is taken by an elevator to a sizing drum, graded 
into two sizes, and delivered into two re-washing boxes, in which the 
coal is recovered and can be disposed of as required. 

The small coal delivered from the large sizing drum in sizes of %ths 
and downwards, meets the used washing water from the nut boxes, by 
which it is conveyed into a grading box situated behind the small coal 
washing boxes. 

Each section of the grading box delivers its own size of coal into a 
washing box similar in construction to the nut washing boxes, but hav- 
ing a layer of feldspar crystals resting upon the sieve. The necessary 
impulse is given to water by pistons similar to those already described, 
but of shorter stroke, proportioned to the fineness of the coal to be 
treated. This bed of feldspar is an important factor in the washing of 
fine coal, opening and closing with the impulse of the water, and per- 
mitting the heavier dirt to pass through while the coal is suspended 
above. " 

The washed fine coal passes out of the front of the boxes, as already 
described in the case of the nuts. The dirt passes through the feldspar 
and is delivered from the bottom of the boxes, after which it mixes with 
the product from the crushing rollers, and is re-washed with it in the 
special boxes already described. 

The washed small coal passes from the washers into a draining drum 
of ;y in. mesh, all the coal above this size being subsequently taken by 
an elevator into storage hoppers for delivery to the coke ovens or els¢- 
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where. The effluent water, with all the finest coal below ,'z, passes into 
the sludge recovery. 

The sludge recovery consists of a long chamber under the building, 
with a cemented floor, on which the fine sludge is allowed to settle. In 
this chamber is a slowly moving belt with cross scrapers, which scrape 
the sludge off the bottom, and deliver it into a large hopper at the end 
of the chamber, whence it is taken by an elevator, and can be either 
mixed with the small coal in the same storage hopper or kept separate 
as required. 

The degree of efficiency secured by a plant such as is described above 
may be gauged by the guarantees given by the Luhrig Company in the case 
of the one erected at Motherwell, and which has been fully borne out in 
practice. These guarantees are as follows: Capacity of plant, 1,500 tons 
per day of 10 hours, on the basis of the coal containing 23 per cent. of 
ash. Ash contained in washed coal of ;', to ;', not to exceed 6 per cent. 
The rubbish or dirt which has been washed out is guaranteed not to con- 
tain more than 2 per cent. of fine coal. The cost of labor is guaranteed 
not to exceed ;',ths of a penny per ton of coal handled, including labor 
in hand picking, sorting, washing, and loading into trucks. In prac- 
tice, it is found that the ash does not exceed 24 per cent., the coal in the 
dirt 1 per cent., and the labor 4d. per ton. 








An Interesting Decision in Respect to the Repairing of Incan- 
descent Electric Lamps. 
———— > 

Judge Colt, in the U. 8. Circuit Court of the Massachusetts District, 
recently delivered the following opinion in the case (No. 3196), entitled 
the Edison Electric Light Company, et al., vs. Davis Electrical Works, 
et al.: 

If the Edison lamp were so constructed that a new burner could be 
placed in it like a new wick in an ordinary lamp, or if it were made of 
two parts designed to be taken apart for the purpose of replacing the old 
burner with a new one, as inthe Sawyer-Man lamp, I should hold that 
a purchaser of the Edison lamp had a right to renew the carbon filament 
on the ground that this was an ordinary repair contemplated by the 
patentee when the lamp was sold, and that the defendant in so repair- 
ing such lamps did not infringe the Edison patent. 

But the difficulty which meets me in this case is that the Edison lamp 
was not designed to be so repaired and is incapable of such renewal. 

The Edison lamp is constructed as an organic whole, and you cannot 
break open the all glass chamber and insert a new filament without a 
substantial reconstruction of the lamp. The lamp is only intended for 
use during the life of the filament. In prior incandescent lamps, the 
life of the burner was brief, and it was necessary to so build the lamp 
that this part could be renewed. Edison, by making an almost perfect 
vacuum in the all-glass chamber, and thoroughly sealing all the parts, 
constructed a lamp in which the filament or burner lasts from 600 to 
1,000 hours. To attain this result the lamp assumes a form of construc- 
tion which renders it impossible to replace a new filament in the glass 
bulb without building essentially a new lamp. 

When you take an Edison lamp with its filament destroyed and break 
open the all-glass chamber you have only left the broken pieces—the re- 
mains—of the original lamp. Its identity as a structure is gone. The 
only parts remaining which are not impaired or destroyed are the metal- 
lic head and the leading-in wires. When you build anew from such ma- 
terials it is like breaking up an old machine and constructing a new one 
in which some of the old parts are used. 

The defendants first break off the tip of the glass bulb of the lamp and 
ream out a hole almost one-half inch in diameter. The new filament, 
having its ends cemented into platinum sleeves, is then inserted into the 
giass chamber, the sleeves being pushed down over the two platinum 
leading-in wires, and compressed upon them. A tube of glass made in 
the shape of a funnel is heated and placed over the hole in the lamp 
chamber. This tube 1s fused into the open end of the bulb, which brings 
it into the condition of the ordinary lamp bulb just prior to exhaustion. 
The air is then exhausted and the bulb sealed. 

It is evident that this operation covers many of the constructive fea- 
tures of the ordinary lamp. 

When we consider what is done by defendants in connection with the 
second claim of the Edison patent, it is made clear, I think, that the de- 
fendants do more than merely repair. 

The claim is for: ‘The combination of carbon filaments with a re- 
ceiver made entirely of glass and conductors passing through the glass, 
and from which receiver the air is exhausted for the purpose set forth.” 

It will be seen that this claim consists of four elements—a carbon fil- 
ament, a receiver made entirely of glass, conductors passing through 
(ue glass, and a receiver from which the air is exhausted, 


It is apparent that defendants by substituting a new filament, making 
over the glass receiver, and exhausting the air from such receiver, pro- 
duce a lamp in which all the elements but one (the leading-in wires) of 
the patented combination are used, either in a new or reconstructed 
form. 

The lamp thus produced is substantially a new lamp, and its voltage 
may be higher or lower than the old one. From the very nature of the 
Edison invention, I do not see how the glass bulb can be opened and a 
new filament inserted without making essentially a new lamp. 

As to the new lamps which the defendants are charged with making, 
I find no sufficient proof that the defendants made, or threatened to 
make them, since the decision of the court sustaining the Edison patent. 
Their business seems to have been confined strictly to their so-called re- 
pairing. Injunction granted. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
axetil 

THE new management of the Brooklyn Fire Brick Works is of the 
progressive sort, and the commodious and complete plant on Van Dyke 
and Elizabeth streets, Brooklyn, is taking on the busy hum that char- 
acterized it in the palmy days of the early seventies. The President, Mr. 
Gutkes, is a sensible business man, who believes in looking for trade as 
well as accepting that which comes to the office in the ordinary way ; 
and his lieutenants, Messrs. Morgan and Russell, are also of the active 
type. Among the contracts recently booked by the Company was one 
with the Consolidated Gas Company, of this city, under which the latter 
will take all the retorts, fire brick, tiles, shapes, etc., needed by it dur- 
ing the year 1894. 





THE proprietors of the Atlantic City (N. J.) Gas and Water Company 
have determined to put in an incandescent electric lighting plant. The 
electric company now doing business there operates a plant of the Edison 
ype. 

WE are indebted to ‘‘L. C. H.” for the following local items from 
Norwalk, Conn.: ‘‘ The Supreme Court has reversed the decision of the 
lower court in the case of the Norwalk Gas Light Company vs. the 
Borough of Norwalk, and ordered a new trial. The action was brought 
to recover damages to the gas mains during the building of the public 
sewers. In the Superior Court the case was decided against the Gas 
Company, who lodged an appeal to the Supreme Court, with the result 
above noted.—The home of James Sutherland, on Baldwin avenue, 
narrowly escaped destruction by fire at about noon of the 15th instant, 
and the cause was rather peculiar. The electric street railroad passes 
the premises, and it appears that the return current, some of which es- 
capes from the rails into the ground, followed an iron water pipe into 
Mr. Sutherland’s cellar, switched off on to a gas pipe at a point where 
the two were in contact, and followed the latter to the meter where it 
melted the lead connection and ignited the gas. The flames had com- 
Mmunicated to the floor timbers when they were discovered, but a thought- 
ful neighbor turned off the gas and the fire was extinguished without 
the aid of the firemen, who were promptly on hand in response to an 
alarm from Box 21. The cause of the fire was discovered by accident, 
One of the firemen happened to touch the water pipe with a piece of 
metal, whereupon there was an electric display that startled the entire 
party and revealed the cause of what would otherwise have beena mys- 
terious fire.” 


o 








THE United Gas Improvement Company have about decided to erect a 
handsome office building for their Paterson, N. J., branch. The site se- 
lected is at the corner of New Colt and Ellison street, and the work of 
construction will be begun next spring. 





JupGE ARNOLD, of Court No. 4, Philadelphia, last Monday handed 
down an injunction continuing until further orders of the Court the in- 
junction granted in the case of the West Manayunk Gas Light Company 
against Receiver of Taxes John Taylor and the city of Philadelphia. 
The litigation was begun last May by the Gas Company filing a bill in 
equity, claiming that it should be exempted from taxation upon certain 
of its property used for the purposes of its business, against which de- 
fendants assessed taxes. 


THE interest on the first mortgage bonds of the Saratoga (VN. Y.) Gas 
and Electric Light Company having defaulted, and a foreclosure suit 
having been commenced, Charles S. Fairchild, of the New York Secur- 
ity and Trust Company ; Frederick D. Tappan, of the Gallatin (N.Y.) 
National Bank; W. A. Smith, of W. Alexander Smith & Co.; William 
Edward Coffin, of Coffin & Stanton, and Newman Erb, have been con- 
stituted a committee by a majority of the bondholders to protect holders 
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and reorganize the Company, if necessary. Bondholders are invited to 
deposit their bonds with the New York Security and Trust Company, 
the depository appointed, on or before January 2, 1894.. Transferable 
certificates of receipt will be issued. 





It is reported that the coal fields north of Ukiah, in Mendocino 
county, Cal., are soon to be developed. Years ago arrangements were 
made by Messrs. Mackay, Flood and Floyd to open up the mines, but 
litigation brought matters to a close. Recently all the land came into 
the possession of Messrs. Mackay and Flood, and now it is stated the 
coal has been tested, found to be first-class, and work may begin in the 
near future. The coal has been pronounced within 3 per cent. as good 
as the Wellington, and it is said it can be laid down in San Francisco at 
about $3 per ton. 





THE Gas Commission of this city, Mayor Gilroy presiding, awarded 
the following contracts for the public lighting of New York, for one 
year from January Ist, on the 15th inst.: 


Gas Lights. 
Price per Annum, 
Each. 


$17 50 
12 00 
13 04} 
24 00 
28 00 
28 00 
22 00 


Company. 
Consolidated Gas Company 
Equitable Gas Company 
Standard Gas Light Company 
Central Gas Company. ............ 
Northern Gas Company 
Yonkers Gas Company 
N. Y. & N. J. Globe Co. (naphtha). . 


Electric Lights. 
No. Lamps. 


No. Lamps. 


Company. 
Brush Electric Company 


ec “ce “6 


Price per Night. 

40 cents. 
4 5 “ee 

40 “é 

40 “ec 

40 

40 

45 

50 


United States Company 

Mount Morris Company ............ 
Harlem Company 
Manhattan Company 

North River Company 





THE matter of the dissolution of the Elmira Illuminating Company 
and the Elmira Gas and Illuminating Company came up again on the 
14th inst., before Referee Miller, of Bath, N. Y., at the office of Judge 
8. 8. Taylor in the Elmira Court House. Owing to the illness of Mr. 
Frederick Cheney, a material witness for the Companies, the matter 
was adjourned until Feb. 23, at 10 o’clock a.M. 





The proprietors of the Consumers Gas Company, of Montreal, have 
closed a contract for a second set of water gas apparatus, with the Eco- 
nomical Gas Apparatus Construction Company, Limited, of Toronto. 
The results obtained so far from the set of the Merrifield-Westcott- 
Pearson apparatus recently started up at Belleville, Canada—this set 
replaced a set of the Springer type—have exceeded the claims of the 
builders, wherefure, it is needless to add, the Belleville gas proprietors 
are greatly pleased. 





THE following extraordinary ordinance was recently introduced in the 
Common Council of San Jose, Cal., by Councilman Hogan, and the 
same was very sensibly referred to the City Attorney, who was instructed 
to file a written opinion as to the legality of the proposed action. We 
have no doubt that the Attorney will decide that the ordinance is al- 
together outside of reason. In the meantime Councilman Hogan said 
his reason for introducing the ordinance was simply to carry out thelaw 
’ which he asserted provides that municipal bodies may fix the gas rates : 

‘* Resolved, That the San Jose Light and Power Company be and is 
hereby required to furnish, on or before the 8th day of J anuary, 1894, 
to the Mayor and Common Council of the city of San J ose, a detailed 
statement, verified by the oath of the President and Secretary of the cor- 
poration, showing the name and residence of each gas ratepayer, and 
the amount paid by each such gas ratepayer during the year 1893 ; and 
also showing all revenue derived from all sources and an itemized state- 
ment of expenditures for supplying gas during said year, and that ac- 
companying said statement said corporation shall also furnish a detailed 
and verified statement showing the amount of money actually expended 
annually since commencing business in the purchase, construction and 
maintenance respectively of the property necessary to the carrying on 
its gas business ; and also the gross cash receipts annually for the same 
period from all sources.” . 





THE Chelsea (Mass.) Gas Light Company has petitioned the Board o/ 
Gas and Electric Light Commissioners for a rehearing on the question 
of a reduction in the price of gas and to be allowed the same rights 
relative to a discount for prompt payment of bills as those enjoyed by 
other Companies of the State. The Company declares that the reduction 
recommended by the Commission in the price of gas at Chelsea will cut 
the receipts to a point where the annual dividend will amount to only 
4 per cent.; further, that no increase in output is likely to follow the 
reduction. 


THE proprietors of the Woodstock (Vt.) Gas Company have decided to 
discontinue the manufacture of a high candle power oil gas. They pro- 
pose to put in a water yas plant, and cut the rate per 1,000 cubic feet to 
$2.50. The current rate is $7 per 1,000. 








THE contract for the erection of the municipal electric lighting plant 
for Little Rock, Ark., has been awarded. The apparatus proper will be 
supplied by the Fort Wayne Electric Company, at its bid of $26,650, 
and the building will be constructed by A. M. Bailey, who agreed to do 
the work for $3,225. The total amount appropriated by the authorities 
for the plant complete was $30,000. 





Mr. Joun G. Fry has been appointed an Auditor in the Philadelphia 
Gas Bureau, vice Mr. Jas. Rowley. 





THE proprietors of the Municipal Gas Company, of Albany, N. Y., 
have notified the consumers that hereafter the gas rate is to be $1.70 per 
1,000 cubic feet, a concession of 30 cents per 1,000, the concession to 
take effect from the 1st inst. Secretary and Treasurer McElroy, in 
speaking of the reduction, said : ‘‘A meeting was held the last week in 
November, at which Mr. E. C. Benedict, of New York, one of the prin- 
cipal stockholders, Governor Flower, Robert C. Pruyn, J. Howard 
King, President A. N. Brady and most of the Directors were present. 
It was then discussed and decided upon to reduce the price at which the 
Company furnishes gas to Albanians, and it was finally agreed upon 
that the rate after December 1st should be $1.70 per 1,000 cubic feet. The 
quarter’s gas bills are sent out on that date, and are collected between 
that time and the middle of the month, and it was thought that if con- 
sumers learned of the reduction there would be many arguments by 
those paying later in the month, resulting from the confusion of the 
date of changing the price. It was, therefore, decided to make the an- 
nouncement after most of the people had paid, and the benefits would 
be the same to our customers, whether they knew it or not.” The Sec- 
retary also intimated that indications were pointing to a further reduc- 
tion in the rate, and we hope this isso. In fact, we are somewhat dis- 
appointed over the knowledge that the rate was not put at $1.50 per 
1,000, for the $1.70 figure has much the appearance of a makeshift. 





Mr. Joun CoLLy ABBoTT, who served the Brookline (Mass.) Gas 
Company for many years in the earlier history of that corporation, died 
at his home in Boston some days ago. Deceased, who was in his 83d 
year, was born in Concord, N. H., and shortly before attaining his ma- 
jority formed a partnership with George Hood, under which they repre- 
sented the shoe manufacturing concern of Nathan Breed (his shops were 
located in Lynn, Mass.), at St. Louis, Mo.—it is worthy of note that at 
the formation of this agency the population of St. Louis was less than 
10,000. In 1848 Mr. Abbott returned to the East, making his permanent 
residence in Brookline, where he soon became prominent in business 
and political circles. The funeral services were held at King’s Chapel, 
Boston. 


Tue following is said by the public prints to be the way in which that 
famous $4,500,000 note has been cancelled by the Bay State Gas Company: 
‘The Directors of the Bay State Gas Company have finally made pub- 
lic their disposition of the much-discussed $4,500,000 construction note, 
which represented watered stock and which an act passed by the Legis- 
lature required to be retired. There are three stages to the exchange 
which its cancellation made necessary. The note was the property of 
the Bay State Gas Company, of Delaware. Prior to its cancellation, 
however, it was sold to the Bay State Gas Company, of New Jersey, for 
$1,300,000 in new Boston United Gas Firsts, 5 per cent, bonds. This 
New Jersey Company had authority to increase its bonds on stocks al- 
ready deposited to $12,000,000, and prior to this transaction only 
$10,000,000 had been put out. The Bay State Gas Company, of Massa- 
chusetts, then, as permitted by the Court through the provisions of the 
enactment, increased its capital stock from $500,000 to $2,000,000. The 
New Jersey corporation then cancelled the note which it had purchased, 
and in return the Massachusetts corporation deposited the new stock 
with the Mercantile Trust Company, of New York, to secure the bonds 
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of the New Jersey corporation. Furthermore, the New Jersey cor- 
poration issued to the Delaware Company $700,000 more new first 5 per 
cent. bonds for improvements in the gas properties of the syndicate, ex- 
pert examination showing that $1,400,000 had been expended on the 
plants, and that $700,000 permanent value had been added to them. 
The Delaware Company does not propose to list the $1,300,000 5 per 
cent. bonds received for the construction note, but to keep them as per- 
manent assets. The $700,000 bonds received for improvements, all of 
which except $50,000 is owned by the Delaware Company, will be 
listed.” 


THE United Labor League, of Philadelphia, has adopted a resolution 
and presented the same to the authorities of the city, protesting against 
the passage of the ordinance providing for the sale of the municipal gas 
works. The resolution recites the fact that the large sum which has 
been offered for the plant should be taken as sufficient evidence why it 
should be retained and operated by the city on public account. 








THE Laclede Gas Light Company, of St. Louis, has permitted the city 
to use its lamp posts as rests for sign boards indicating the names of the 
streets, agreeing to make no charge therefor. 





Tue Brooklyn Gas Fixture Company has been awarded the contract 
for furnishing the gas and electric light fixtures for the new armory 
now under construction in Brooklyn for the 13th Regiment. 





THE Rochester (N. Y.) Gas and Electric Company and the Brush 
Electric Company, of the same city, have appealed from the order of 
interlocutory judgment entered against them in favor of Edwin Ein- 
stein. 





In November last the quantity of gas made at the Wheeling (West 
Va.) City Gas Works is returned at 15,168,500 cubic feet; and the esti- 
mated output for December is 17,000,000 cubic feet. 





On the 15th inst. the jury in the case of the Spring City Gas Light 
Company, of Royersford, Pa., against the Schuylkill Valley Railroad 
Company, returned a verdict for plaintiff amounting to $15,000. The 
Railroad Company constructed its tracks over ground owned by plain- 
tiff, and the award is for the land so taken. The Gas Company held 
that it was damaged to the amount of $25,000, and the defendant held 
that the Gas Company was really benefited by the construction of the 
track, 





A LOOAL paper of Quincy, Ills., in describing a slight fire caused by 
a diverted electric current, manages to ring in this phrase: ‘‘The wires 
were insulted, and could have been handled without danger.” Of 
course, twas only a typographical error-——just a missing ‘‘a” twixt the 
**)” and the “‘t.” 


THE main gasholder of the York Light and Power Company, of Bid- 
deford, Me , was completely wrecked by an explosion on the night of 
the 17th inst. The holder, which had a capacity of 65,000 cubic feet, 
was inclosed in a brick house with slate roof, and was fully inflated at 
the time of the disaster, which was brought about by the carelessness of 
an employee named McCarty, who entered the building, carrying with 
him an ordinary lantern. The wrecked vessel was constructed in 1891 
at a cost of about $20,000. 








Mr. THomas ROBERTS WHITE, who died ‘in Philadelphia about a 
fortnight ago, was at one time well known in the gas works building 
trade. Among the works constructed by him were those in the North- 
ern Liberties, Spring Garden and Manayunk districts of Philadelphia. 
He also was connected with the building of one or more works on the 
Island of Cuba. He was born on November 1, 1819, iu the town of 
West Falls of Schuylkill, Pa., and was a prominent Mason. 





ENGINEER BarrR&t, of the Louisville (Ky.) Gas Company seems to be 
going into the incandescent electric lighting business on a huge scale, 
the Westinghouse Electric and Manufacturing Company, of Pittsburgh, 
having just completed for him an incandescent dynamo rated to furnish 
current to 10,000 lamps of 16 candle power each. The machine will be 
placed in the Company’s Fourteenth street power house. 





THE Spencer (Mass.) Gas Company has been again visited by fire, 
which wrecked the generating house. The damage is put at $5,000. 





AT a session of the Board of Police and Fire Commissioners of Grand 
Rapids, Mich., the local Gas Company’s bill for damages to a broken 


that a sewer was built in the street in 1889. On account of water and 
quicksand sheet piling was used in the trench, and the piling was al- 
lowed to remain when the excavation was filled in. Last fall the street 
was macadamized, and it is supposed that the 15 ton roller used in rolling 
the road drove the piling over on to the gas main and fractured it. The 
matter was finally referred to the City Attorney for an opinion as to 
whether the city, the sewer contractor or the paving contractor was 
liable for the damage done. 





THE Appellate Court of Chicago has refused to issue an order con- 
tinuing the injunction obtained by the North Chicago Street Railway 
Company against the city, restraining the latter from interfering with 
the operation of its gas motors. It is claimed that this means the ex- 
clusion of such motors for the operation of street railroad cars in the 
Windy City. 

Mrs. MAyreETTA Cask, of St. Johns, Michigan, has brought suit 
against the Mutual Gas Company, of that place, for $10,000 damages, 
on account of personal injuries sustained by her through her horse 
stumbling over an insufficiently covered pipe trench that had been 
opened by defendants. 








capitalized in $25,000. 


THE amount appropriated for the carrying on of the Philadelphia City 
Gas Works for the ensuing year is $2,922,288. 








A SERIOUS explosion occurred at the Ogdensburgh (N.Y.) gas works 
on Saturday, December 16th. We have no particulars. 








The Effect of Lightning on a Coal Pit 
<consitiliiiipiiade 

Mr. Charles Fergia, in the course of a paper read by him before the 
Mining Society of Nova Scotia, remarked : 

The Scott pit shaft is 226 feet deep and down to the second seam, which 
is 12 feet thick, some 8 feet being worked. For some months past the 
only work done on this seam has been the driving of a pair of slopes to 
the deep to intersect the main seam by way of a tunnel already driven. 
The slopes are 2,000 feet down, and the driving of them was proceeded 
with until about the end of July last, when, in consequence of the col- 
liery supply of water for steam purposes showing signs of giving out, 
they were stopped, and all work confined to the main slopes, the Scott 
pit being laid idle. Previous to this the mine had been ventilated by a 
Schiele fan, but having no steam to spare, in consequence of the scarc- 
ity of water, the fan was stopped and the mine received its supply of air 
by natural ventilation only. The seam being a very gassy one this mode 
of ventilation would not be sufficient to keep the mine clear, but as no 
person was to enter the mine until the normal state of affairs was again 
restored, it was not anticipated that any danger from an explosion of gas 
could possibly occur. The air of the mine being highly charged with 
firedamp, the necessary means of ignition were soon to be forthcoming. 
On the afternoon of August 8th there was an electric storm passing over 
the vicinity of the colliery, which discharged itself. The general office 
was struck by lightning and the front part of the building demolished. 
At the same time it struck the iron pulleys of the head frame at the Scott 
pit and traveled down the steel winding rope, entering the mine and in- 
stantly igniting the gas accumulated therein, which caused a severe ex- 
plosion, the force of which demolished the buildings on the surface at 
the upcast, and at another shallow shaft called the “‘ Stair pit.” 

The writer could not distinguish any lapse of time between the thun- 
der clap and the explosion of the mine, so simultaneous were they. It 
being the opinion after the explosion that fire existed below, it was 
decided without delay, seeing that the ventilating shaft and fan were 
damaged, to seal up the mine, and this was done without mishap within 
about an hour and a half. The mine has since remained sealed. The 
writer will soon be in a better position to state the actual effects of the 
explosion underground. Though he has read of lightning having en- 
tered a mine by way of steel ropes, etc., the writer is not aware of any 
explosion having been directly traced to that cause before the one now 
referred to. This accident, which was happily unattended by loss of 
life, clearly demonstrates that no mine where gas is allowed to accumu- 
late to an explosive point can be considered safe from an explosion: when 
it is connected with the surface by conductors of electricity such as wire 
ropes, water pipes, steel rails, etc. It alsoserves to point out that where 
boreholes are put down from the surface for the purpose of rope haul- 
age underground these holes and ropesshould not pass through a return 


gas main was considered. The Superintendent of Public Works re-| airway or where gas is likely at any time to be mixed with the air in 


ported that the main which had been fractured was laid in 1888, and 


high percentages. 





THE Nanticoke (Pa.) Gas Company has been incorporated. It is 
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The Market for Gas Securities. 


The market for city gas shares showed some 
improvement for the week, Consolidated havin 
made a net gain of one point, the opening bi 
price to-day ema: being 127 bid, as —— 
126 last Friday. The break was undoubted] 
due to free ere realization account, aid- 
ed by the general bearish feeling which seems 
to pervade the financial situation as a whole. 
Equitable is firm at last quotations, and Mutual 
is also in good request, although bidders are in- 
clined to look for a concession from the 150 de- 
manded by holders. 

The Brooklyn situation is as incomprehen- 
sible as ever, but holders seemingly are satisfied 
since the recent increase in prices is more than 
maintained... The feature in Brooklyn shares 
was the rise in Nassau, for which 160 is bid. 
Citizens also showed strength. Chicago gas 
sold down during the week to 62}, which was 
the opening today. Consolidated, of Ballti- 
more, is reported at 54} to 543, Laclede is dull 
at 16 to 164, and Bay State is lifeless at 15 to 
154. These shares ought to be a purchase at 
the reported prices. We note the following 
sales at auction: 25 shares Beckton Construc- 
tion Company, preferred, at 80 ; $1,000 Peoples, 
of Brooklyn, 5 per cent. bonds, at 98} and in- 
terest ; 13 shares Middletown (Ohio) Gas Com- 
pany at $25 for the lot. 








Gas Stocks. 


A 
Quotations by Geo. We. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau St., New Yor Orry. 
DeceMBer 25, 


All communications will receive particular attention. 
The following quotations are based on the par value of 


ee Capital. Par. Bid Asked 
Consolidated. .........+..- $35,430,000 100 127 127} 
EE « aovsicsassceccsseces: 500,000 50 90 95 
66 Borip.............. 220,000 — 100 
“Equitable............00.00. 4,000,000 100 195 
‘¢ = Bonds.......... 1,000,000 — 108 
Harlem, Bonds.......... 170,000 _-_ — 
‘Metropolitan, Bonds.... 658,000 108 
Mutual 3,500,000 1 
‘6 Bonds.............. 1,500,000 1 
Municipal, Bonds....... 750,000 
$6. Bowds....0cccsee 150,000 
Richmond Oo., 8. L..... 346,000 
« Bonds......... 20,000 
Standard Gas Oo-- 
Gas Co’s of Brooklyn. 
“ 8. F. Bonds.... 
Equity Gas Light Co... 
BORER. 5. ccccteccoces 
Fulton Municipal....... 
“ Bonds.... 
** Bonds (7’s)...... 
” ©: QOD case 
Metropolitan..........000 
a Bonds (5’s) 
eR sncsinnspesinecasiess 
Williamsburgh ........... 
; . Bonds... 


190 
106 


150 
102 
95 
100 
65 





5,000,000 100 32 


5,000,000 100 
50 


2,000,000 25 
1,200,000 20 
320,000 1000 
2,000,000 100 
1,000,000 — 
3,000,000 100 
300,000 
1,000,000 
368,000 
94,000 
870,000 
70,000 — 
1,000,000 25 
700,000 1000 
1,000,000 50 
1,000,000 


10 


100 
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Economical Gas Apparatus Construction Co., Toronto, Ont. 922 
The Western Gas Construction Co., Fort Wayne, Ind. 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd & Sons, New York City...... Cecceccece enees 
Continental Iron Works, Brooklyn, N. Y..... biensanhinsnewael 
Deily & Fowler, Phila., Pa 

Kerr Murray Mfg. Co., fort Wayne, Ind 

Stacey Mfg. Co., Cincinnati, ODI0.........sceeeeesesseseess 
Bartlett, Hayward & Co., Baltimore, Md 

Davis & Farnum Mfg. Co., Waltham, Mass 

R. D. Wood & Co., Phila., Pa 

Bouton Foundry Co., Chicago, Ills. 

Isbell-Porter Company, New York City.......... 

Fred. Bredel, New York City.................s00 aiihak Sinai’ 927 
United Gas Improvement Co., Phila., Pa 

Berlin Iron Bridge Company East Berlin, Conn 

National Gas and Water Co., Chicago, Ills 

Economical Gas Apparatus Construction Co., Toronto, Ont. 922 
The Western Gas Construction Co , Fort Wayne, Ind 


GAS AND WATER PIPES. 


Mellert Foundry and Machine Co., Reading, Pa. (John Fox, 
Selling Agent, N. Y.)....... giqutacseeeds coos 

Ohio Pipe Co., Columbus, Obio....... be bea ecco 

M. J. Drummond, New York City.... 

R. D. Wood & Co., Phila., Pa 

Warren Foundry & Machine Co., New York City 

Donaldson Iron Co., Emaus, Pa............cceecsescecceece 933 

Addyston Pipe and Steel Co , Cincinnati, 0. 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, New York City.....cco..ccscecesscees ee 


GAS COALS. 


Westmoreland Coal Company, Phila., Pa................... 925 
SF. & We. WEOG, HAW WOE GiFeccccocccecccccccccoccce 
Henry C. Scheel, New York City..........csceee 


CANNEL COALS. 


Perkins & Co., New York City........... oxmmeebes 
J. & W. Wood, New York City 
Henry C. Scheel, New York City. cccccccccccccdccccccccesss 


GAS ENBRICHERS. 
Standard Oil Co., Cleveland, O10........s000--s00- 


COKE CRUSHER. 
C. M. Keller, Columbus, Ind............. 


INCLINED RETORTS. 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 


RETORTS AND FIREBRICK. 


J. H. Gautier & Co., Jersey City, N. J..... 2... cccccec cece: 926 
B. Kreischer & Sons, New York City............. peksasxenie 926 
Adam Weber, New York City............... pecepnnsesene<s 926 
Laclede Fire Brick Mfg Co , St. Louis, Mo. 

Borgner & O'Brien, Phila., Pa 


Henry Maurer & Son, New York City............... S60 “Sas 926 
Baltimore Retort and Fire Brick Co., Baltimore, Md 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 

Brooklyn Fire Brick Works, Brooklyn, N. Y........ 


GASHOLDER TANKS. 
J.P. 


GASHOLDER PAINT. 
The Government Waterproof Paint Co., Boston, Mass 


CEMENTS. 
C. L. Gerould & Co., Brooklyn, N. Y 


SCRUBBERS AND CONDENSERS. 


G. Shepard Page's Sons, New York City...........seeeseees 932 
R. D. Wood & Co., Phila., Pa 

James R. Floyd & Sons, New York City 
Continental Iron Works, Brooklyn, N. Y..... bcuseae banpes 


REGENERATIVE FURNACES. 
Bartlett, Eayward & Co., Baltimore, Md 
Fred. Bredel, New York City 
J. H. Gautier & Co., Jersev City, N. J..ccccceceeesscseeeecs 9. 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo..... coos 926 





GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City. . 


. 923 
Wilbraham Baker Blower Co., Phila., Pa b 


GAS GAUGES. 
The Bristols’ Mf’g. Co., Waterbury, Conn.......+«. 


TAR AND CARBONIC ACID EXTRACTOR. 
Geo. Shepard Page’s Sons, N. Y. City.... 


AMMONIA CONCENTRATOR. 
Michigan Ammonia Works, Detroit, Mich........+.++.- 


GAS METERS. 
John J. Griffin & Co., Phila., Pa............ exdnbae ade Ssleee 
American Meter Co., New York and Philadelphia 
The Goodwin Meter Co., Philadelphia, Pa.............+. eae 
Helme & Mclihenny, Phila., Pa 
D. McDonald & Co., Albany, N. Y 
Nathaniel Tufts, Boston, Mass 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 
Harris Bros. & Co., Philadelphia, Pa 
Metric Metal Co., Erie, P&..ccccccscccccccccessccccccccccces 933 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Company, New York City. 
Continental Iron Works, Brooklyn, N. Y 


BURNERS. 


C. A. Gefrorer, Phila., Pa 
Moses G. Wilder, Phila., Pa 


STREET LAMPS. 


J. G. Miner, Morrisania, New York City 
Bartlett Street Lamp Mfg. Co., New York City 


PURIFYING MATERIAL. 


Connelly lion Sponge and Governor Co., New York City... 
Greenpoint Chemical Works, Brooklyn, N. Y 

Henry W. Douglas, Ann Arbor, Mich. 

Read, Holliday & Sons, Ltd., New York City.............6.. 


ELECTRICAL APPARATUS. 


Wm. Henry White, N. Y. City.......... enc chee heh aseles 
Fort Wayne Electric Co., Fort Wayne, Ind 


EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind 
Isbell-Porter Company, New York City 

Wilbraham Baker Blower Co., Philadelphia, Pa 

Connelly Iron Sponge and Governor Co.. New York City ... 
The Connersville Blower Co., Connersville, Ind 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. Y........--++++ 
Chapman Valve Manufacturing Co., Boston, Mass 

R. D. Woo! & Co., Phila., Pa 

Continenta). Iron Works, Brooklyn, N. Y 


GAS ENGINES. 
Schleicher, Schumm & Co., Phila., Pa 


ENGINES AND BOILERS. 
The Hazelton Boiler Co., New York City...... bit eecd eels 


PURIFIER SCREENS. 
John Cabot, New York City....... sisthendhamnieaetaucnnes 


GAS STOVES. 


American Meter Co., New York and Philadelphia 

The Goodwin Meter Co., Phila., Pa ........sseee----eeeeee 
George M. Clark & Co., Chicago, Ills.... ..... we ses 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 
The Schneider & Trenkamp Co., Cleveland, O........+. - 


SITUATION WANTED 
As Superintendent of a Gas Works 


by a young man of 20 years’ experience in all details of the bus!- 
ness—manufacturing, mechanical and clerical. Has made the 
stove business a specialty for the last 8 years. Best of refer- 
ences. 
965-4 








Address ** H. E.,”’ care this Journal. 


W AN TED, 
A First-Class Draughtsman. 
Must be thoroughly conversant with coal gas machinery. State 
previous employers and experience. None but first-class need 


apply. 


966-tf Address, “ X,”’ care this Journal. 











Dec. 25, 1893. 
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DIVIDEND NOTICE. 


STANDARD GAS LIGHT CO. OF THE CITY OF NEW YORK, 
71 BROADWAY, NEW YORK, Dec. 13, 1893. 


The Board of Directors have this day declared a dividend 
of one (1) per cent. on the Preferred Stock of this Company, 
payable on Jan. 2d, 1894, to stockholders of record at 3 o'clock 
p.M, Dec. 20th, 1893. 

Transfer books will be closed from 3 o’clock P.M., Dec. 20th, 
1893, to 10 o’clock A.M., Jan. 3d, 1894. 

967-3 FERDINAND MCKEIGE, Secretary. 





Valuable Gas Interest 
For Sale, 


| 

The undersigned will sell, to the extent of $20,000 to} 
$50,000, in sums to suit purchaser, an interest in a growing gas 
business now netting 8 per cent.; increase this year will give | 


net earnings of over 12 per cent. Money wanted for extensions | 


| to cover valuable territory. A magnificent opening for a party 











Proposals for Coal Tar. 


The Lebanon (Pa.) Gas Company will receive bids for their 


Tar Product of 1894, 


| 

| 
making gas under old process from best Westmoreland gas coal. | 
250 barrels will be about the amount of the product. Bids will 
be opened Jan. 1, 1894, at 2 P.M. 


| 
966-8 JOHN W. MISH, Treas. | 
| 
| 











| To Gasholder Builders, 


ALTOONA GAS COMPANY, i 
ALTOONA, PA., Dec. 5, 1895. § 


Designs and bids will be received up to and including 
December 31st, 1893, for the erection of a 


Three-Lift Gasholder, of One Million Feet 
Capacity, In a Steel Tank. 


The several sections to be 30 feet deep each, and of the | 
following diameters: Outer section, 123 feet; second sec- 
tion, 121 feet; inner section, 119 feet. 

The designs and bids to be made for the above complete, 
and separate bids for the outer and second sections, with 





| desiring a permanent occupation and investment in one of the | 


| business firms as references. Address for particulars and state- 
} ment, 


| 
most pleasant residence locations in California. Banks and | 


LOS ANGELES SAFE DEPOSIT AND TRUST CO., 
Stimson Block, corner Third and Spring Streets, 
954-tf Los Angeles, California. | 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 








Analysis, Samples and Particulars on Applica- 
tion. 








MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings. 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 








ERNORS will be given to the new line. They have been 


thoroughly tested in many places during the past year, and have 


the columns so arranged that the third section can be | 
| given entire satisfaction. The price is very low, and but for a 


added at any future time. 

The Cempany reserves the right to reject any or all | 
bids. Designs and bids to be addressed to Mr. John Lloyd, | 
Prest., First National Bank, Altoona, Pa. 


‘i i S. HUMES, Sec. JOHN LLOYD, Prest. 
We 
’ 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND.- 


MANUFACTURERS OF 


“WOOD" SYSTEMS 


For Arc Lighting, Direct Current Incandescent Lighting, Alternating Current 
Incandescent Lighting, Power Generators, Motors, Transformers, Instruments and 
Appliances. i 


The new ‘‘WOOD”’ Alternator and Transformers have a higher efficiency, 
better regulation and lower temperature than any others in the market. The Trans- 
formers are the easiest to install, the lightest weight, and the most artistic design of 
any yet produced. 














BRANCH OFFICES: 


42 Broad Street, New York City. 57 East State Street, Columbus, Ohio. 
i185 Dearborn Street, Chicago. 41 Stevenson Street, San Francisco. 
907 Filbert Street, Philadelphia. City of Mexico. 

405 Times Building, Pittsburgh. Corner Field and Main Streets, Dallas, 
Kirk Building, Syracuse. Texas. 

110 Barrome St., Southern Electrical Mfg. and Supply Co., New Orleans, La. 
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ToGas Companies. GLA GSHOLDER PAINT. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. Use Only 


Also, SERVIOE OLEaNERS, par Pumps, and srxeer| THE GOVERNMENT WATERPROOF PAINT. 


MAIN PROVING APPARATUS. 


oOo. A. G@EBFRORATR, 
ais N. stn 8t., Pana. pa. |THE GOVERNMENT WATERPROOF PAINT 00. 104 High Street, Boston, Mace, 








Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars, 











The Continental Iron Works 


THOMAS ¥F. ROWLAND, stones at THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 


sncacvvee dvi crcons qi atin o— aa 


TAKE EAST TENTH OR TWENTY-THIR: RIES FROM NEW Y ‘0 GREENPOIN 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, Purifiers, 
Valves, Etc., Etc. 


SELF-SEALING RETORT MOUTHPIECES & LIDS, 


For Round, Oval, or “D” Retorts. 








Reliable Gas Heaters, Parlor Grates and Radiators. 


Three Distinct Lines, See eres 





Sixty Different Styles. | Improvements for 1894. 


Ranging in Price from The Largest and Most Com. 


$6.00 to $80.00. : See Sf : plete Line ever Manu- 


of Heating Stoves. 


Sone Ser SS08-Outnlegue te Z a a ‘sm | factured Under one Name. 











The SCHNEIDER & TRENKAMP Co., 


Sole Manufacturers of Reliable Gas Heaters, 473-501 Case Ave., Cleveland, Ohio. 
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Jewel Gas Heating Stoves 


E"or 18903-0464. 





Send for Catalog of the Most Artistic Line 
of Heaters on the Market. 


The New Double Reflector is Worthy of Attention. 


22 Styles. Prices from $4.50 to $12. 


GHORGE M. CLARK = 
& COMPANY, bes 


Li ZX yx MAKERS, 2 = e = ms ie 
3 149-161 Superior St. Chicago. “ 


























The HAZELTON BOILER “si The PORCUPINE BOILER 


Patented in America and Abroad. 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
An _Unparalelled Record, of Over Twelve Years, for Economy, Durability, Safety, and Efficiency. 
A Common-Sense High-Pressure Boiler made in a Superior Manner. 
We Solicit for it the Critical Examination « of the Mechanical Profession and the Steam-Using Public. 




































THE HICHEST STANDARD OF EXCELLENCE. 





THREE REGISTERED 








Mpc ts | 





Standard Sizes, Special 
50 H.P. Sectional 

to Boilers 
500 H.P. CS = For Export. 








THE PORCUPINE BOILER. 


TRADE MARKS. 











The only Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks, 
BEWARE OF IMITATIONS. 








This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
_ will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


THE HAZELTON BOILER CO., aie 


Sole Proprietors and Manufacturers, INT Ey WAT YVWoRke, wD. Ss. A. 


Cable Address, WRITE FOR ILLUSTRATED CATALOCUE. Long Distance Telephone, 
““PAILA,” NEW YORK. Correspondence Solicited. 1229-18th St., New York. 


-_———— : 
REE 


he 











‘his Boiler is producing unequaled results in the works of most of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Couutries 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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‘ 
CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. 


GEO. H. SAGE, Secretary. 


THE BERLIN 
IRON BRIDGE CO. 


Corrugated Iron. 


We are prepared to furnish Corrugated Iron, painted both sides, all sizes and gauges. Our Oil Finished Corrugated 
Iron is superior in lasting qualities to any other in the market. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 


THE . CHAPMAN VALVE MANUFACTURING CO, 


LUDLOW VALVE MFG. CO., iii Yatvos and Gates fo Gas, Amoua, Wate. Bt 


Also, Cate Fire Hydrants with and without Independent 


VALVES, Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 


NRWBICCING’S HANDBOOK = 
OR GAS ENGINEERS AND MANAGERS 


| 











MANUFACTURERS OF 





Double and Single Gate, 4 in. to 72 in., outside and | 
inside Screws. Indicator, etc., for Gas, 
-Water, Steam, Oil and Ammonia. 























The present (the fifth) edition marks an important advance on those 
‘that have gone before. Considerable additions have been made to the text 
‘and much of it has been rewritten and otherwise improved. 


SEND FOR CIRCULAR, 
SEND FOR CIRCULAR. 


Price, Cloth, $6. 
A.M CALLENDER & CO... 32 Pine St.. N Y. 


Hydraulic Main Dip Regulators, Check Valves, THE CHEMISTRY OF ILLUMINATING GAS. 
Foot Valves, Yard Wash and Fire Hydrants. By NORTON H. HUMPHRYS. Price, $2.40. 


OFFICE AND WORKS: 


938 to 954 River St., & 67 to 83 Vail Av., 
TROY, N.Y. A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 


Orders may be sent to 








Dec. 25, 1893. american was Light Zournal, 











AMERICAN METER CO. 


EsTABLISHED 1834. INCORPORATED 1863. 


NEW YORK and PHILADELPHIA, 


CHICAGO, CINCINNATI, 
ST. LOUIS, SAN FRANCISCO. 























PUBLIC LIGHTING TABLE, 


























JANUARY, 1894. 





Table No. 2. 
Table No. 1. || NEW YORK 
FOLLOWING THE || CITY. 
MOON. Aut NiexutT 
LIGHTING. 


Day or WEEK. 


Extin 
guish. 





Light. (Extinguish.|| Light. 











| P.M. | AM. 
pPM/4.30 AM|| 4.30 | 6.30 
5.30 || 4.30 | 6.30 
6.20 | 4.30 | 6.30 
6.20 14 6.30 
6.20 | 4.3¢ ). 30 
NM 6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
14/11.40 FQ 6.20 
15|1.00 Am 6.20 
16|2.10 6.20 
17/|3.30 6.20 
18/4.40 6 20 
19\NoL. Nol. 
20i\INoL. \NoL. 
21,NoL.rMNoL. | 4. 
25.40 7.30 PM 5.00 
35.40 8.50 | 5.00 
y 10.00 5.00 | 
11.10 | 5.00 
12.10 AM|| 5.00 
11.20 | 5.00 | 
LQ\2.20 | 5.00 | 
3.30 || 5.05 
4.30 | 5.05 
5.30 | 5.05 
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TOTAL HOURS LIGHTING 
DURING 1894. 





| 
By Table No.1. | By Table No, 2. 


Hrs. Min. Hrs. Min. 


January. ..244.10 | January. ..423.20 
February...195.30 | February... .355.25 
206.20 | March.... .355.35 
169.40 | April... ....298.50 
162.10 | May 
.. 135.40 | June...... 234.25 
146.30 | July...... 243745 
162.20 | August... . 280.25 
September..174.10 | September. . 321.15 
October... ..211.20 | October 
November. . 221.00 | 
December. .245.30 | December. .433.45 











» 2274.20 Total. ..3987.45 
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Roots’ Gas Exhauster, 


Having been in use twenty-five years, it speaks for itself, and stands 


UONEQUALED! 





P. H. & F. M. ROOTS COMPANY, 


Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 








Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 


) ) ) 








If the 


Cycloidal Exhauster 


is not 


The Best, 


Why should competitors make such desperate efforts to copy all our new methods of construction? Isn’t that 
indisputable evidence of the superiority of our machines ? 


We Lead, Others Try to Follow. 


When you want-.a new Exhauster, write for prices to the firm prepared to build it on correct principles. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard “‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 











7 SRE ees Se ee oe ee —_ +s Was ph als 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected te 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION- 
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WATER CAS APPARATUS 


BY THE 


WESTERN GAS CONSTRUCTION CO., 


Of F'ort Wayne, Ind. 











The number of Water Gas Plants built by us this year fully testify to the merit of our Improved style of 
Lowe Water Gas Apparatus. Results obtained in the various sizes of our plants, up to over 900,000 cubic 
feet capacity per diem, show what can be attained in a well designed machine. We are prepared to Guarantee 
Results, as well as first-class construction. We build apparatus ranging in capacity from 50,000 cubic feet to 
1,000,000 cubic feet per diem, and larger when required. 

Our shop facilities are unexcelled, and enable us to quote prices which will prove interesting. The plants in 
operation demonstrate we have the Experience necessary to build Water Gas Apparatus on Scientific as well as 
Practical principles, and consequently Build them Well. Hence we don’t hesitate to Guarantee the Results. 
We not only believe in “Water Gas on its merits,” but also in Suilding the apparatus at a price that will not only 
prove it a desirable investment as to the first cost, but produce results that will put the balance on the right side 
of your ledger. 


There are three essential features in our design which we carefully considered as Absolute Requirements : 
Durability, neatness, and compactness of the machine. 

Minimum labor requirements for operation, and 

Minimum amount of material required for results. 


And when we add to this a minimum cost of a Strictly First-Class Apparatus, can you afford to be 
without it? If not, wiite us, and we shall take pleasure in proving our statements to be facts. 

Also remember we are not exclusively building Water Gas Apparatus, but if you require Any Apparatus 
for Coal or Water Gas and want the latest and best designs, write us for prices, or we will execute carefully 
your own designs if desired, as we believe in giving you exactly what you want. 


THE WESTERN GAS CONSTRUCTION CO., - FORT WAYNE, IND. 








W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 
: (Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION GO,, itd, 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best proseones of Water Gas manufacture now in use, and an apparatus 


of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to qususty of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is. especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


E.G, LOVE, Ph.D, "Sse PRESSURE GAUGE |, "= =ormrowrsom 


CHURCH’S TRAYS a Specialty. 














For Continuous Records of 
Reversible, Strongest, Most Durable, Most Easily Repaired. 


Analytieal and Consultin Street Gas Pressure. 3 4 
. : Seorincocoe, | Woe 


Chemist Accurate in Operation, AY \ \W> f 
; i in " ‘ yt \ 
is pore t2 Guaranteed. <X . 


y 

beac 

Analyses of Coals, Purifying Materials, Send for Circulars. ~ willy 
Gas, Gas Liquor, Water, and all Technical The BRISTOLY’ MFG. CO. SH WAY a\, 
mipteaiels vinasuaicichiieabhanenlineammmeumecsss Waterbury, Coan. 306-310 Eleventh Avenue, New York. 


Received Medal at World’s We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET, 


122 Bowery, New York City. Columbian Exposition. Send for Oirewar: 


Determinations. 
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NATIONAL GASax WATER Go., 


213 La Salie — paahemmnnneseat Iii. 








HENRY C. REW, Prest. C. D. HAUE, Vice-Prest, aia N. A. McCLARY, ely. IRWIN ‘REW, tent E. E. MORRELL, Engineer 


Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW SOFT COAL CARBURETED WATER Gas APPARATUS, 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ‘ PO 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 























Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM J ET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO. No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTER TRON MASS 


For Gas Purification. 








Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 














WILBRAHAM B, BAKER BLOWER RCO. Successors to WILBRAHAM BROS. , | ccitvered‘n'any tocaity, Taratabed on applieaton ot 
PHILADELPHIA, PA. H.W. Douglas (“cts <ompcoy) Ann Arbor, Mich. 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


um oem PERKINS & CO., -s0n 


228 & 229 Produce H=xchange, New Yor:E. 


Cable Address, ‘“*‘PERKINS, NEW YORK.”’’ Post Office Box 3695, New York. 








GENERAL SALES AGENTS FOR 


~ The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purpos+s. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LOocusT PoOoInT, BALTIMORE. 











ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


TRDE O. K. SHALE. zx. 





THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 





S. CALVERT FORD, Government Inspector at Washington, pronounces this Shale 


‘ONE OF THE BEST GAS ENRICHERS THAT 


HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving: 


12,553 Cubic Feet of 50-Candle Gas, 
or 10,460 Cubic Feet of 60-Candle Gas, 


AN EQuivALENT OF 627,650 Canb_e FEET, 
And 808 Pounds of Merchantable Coke. 


Single Carloads or more delivered at any required point in the United States or Canada. 
Cargo Shipments from NEW YORK, PHILA., BALTIMORE and NEWPORT NEWS. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Goal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries, This Firm offer 


STANDARD CANNELS, 


Unequaled as Gas Enrichers. 
p 
Analyses, prices, and all further information furnished on application to Kolla's Asti Crush t 


Agency for United States 52 William Street, N. Y. City, | ¥- ster. s.. «su. cests.s core co, Columb: ‘04 











[Correspoudence Selicited. 
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GAS ENRICHERS. GAS COALS. GAS COALS. 


The Despard Gas Goal Co., THE 
DESPARD Gas coaL,, PENN GAS COAL GO. 


AND MANUFACTURERS OF OFFER THEIR 


Fc ng Carefully Screened & Prepared for Gas Purposes 


WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, 
Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
SEL & HICKS BANGS & HORTON, 
-— ace eo N KS} acents. } 60 Congress St. Reston Pennsylvania Railroad, and on the Yonghiogheny River. 























Westmoreland Vein and Principal Office: 


West Va. GasGoals. (2:09 SOUTH THIRD STREET, PHILA., PA. 
BRECKENRIDGE AND LEXINGTON CANNELS. 


HENRY CG. SCHEEL, General Sales Agt., . F : 
oq, ile No. 1 Broadway, N.y.| Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 


JOS. R. THOMAS, Se Sat 
No. 32 Pine Street, N.Y. City Sec. 
is inguor ind Gatacr, THE WESTMORELAND COAL CO. 


PLANS, SPECIFICATIONS, AND ESTIMATES 


FPoints of Shipment: 























FURNISHED. Mines situated on the Pennsylvania and the Baltimore 
Contracts taken for all Appliances and Ohio Railroads, in Westmoreland County, Pa. 
required at a Gas Works, 
Either for New Works or Extensions to Old Plants. POINTS OF SHIPMENT: 
H C SL AN EY PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
° 7 ; 


WATKINS (SSENACA LAKE), N. Y. 








Gas Hngeineer 
466 Sixth Street, Brooklyn, N.Y. Since the commencement of operations by this ri om! its well-known 
Plans, Specifications and Estimates furnished tor New | Coal has been largely used by the Gas Companies of New England and the 
Works, Alteration or Extension of Old Plants. 
_ Middle States, and its character is established as having no superior in gas- 


GEORGE R. ROWLAND, ‘giving qualities, and in freedom from sulphur and other impurities. 


Formerly with the Continental Iron Works. 
Draughtsman and Constructing Engineer. Principal ee eer enen ny 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Uffice drawings. 


coe eee ce The Management of Small Gas Works. 


JAMES R. SMEDBERG, 
Gas Engineer and Architect, 


Room 638, Rialto Building, 


CHICAGO, ILL. |A. M. CALLENDER & CO., 32 Pine St., N. Y. 


Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


26 Broadway, New York City. 

















By C. Jd. R. HUMPHREYS 
Frice, $1.00. 























Correspondence Solicited 
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_ RETORTS AND FIRE BRICK, 


‘ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J.H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
Cua . E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 


Office, 88 Van Dyke St., Brooklyn, N.Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Olay Material, Fire Olay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON S8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN. 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 








Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P.0. Box 3i. 


Successor to WiIiTGIAM GARDNER & SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S&S. 








HENRY MAURER & SON, 


: WORES, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
clay Gas Retorts, 
SENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Vement of great value for patching retorts, putting on mouth- 

pieces, up all bench-work joints, lining blast furnaces 
and cupolas. cement is mixed ready for use. Economic 
Tet eacelk satel Fully warranted to stick. 


RICE LIST. 
In Casks, 600 to 800 Ibe, f.0.b. N. sat SS eget pez, pound. 
In Kegs, 100 to 300 Ibs., “* 
im Kegs less than 100 Ibs., “ = 7 » 


C.L. GHROULD & CO., 
5S & 7 Skillman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Decatur, Ils. 





Parker-Russell 
¢ (Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 


And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AUGUST LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mey Tops. Drain and Sewer Pipe (from 
2 te 30 imches) Baker Oven Tiles 
12x 13x2 and 10x10x2 


WALDO BEROS., 88 WATER ST., BOSTON, MASS 
Role Agouts the New Engiand States, 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating clso of the Gas Engine 


and of Gas Cooking aud Heating Appliances, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


‘A; M, CALLENDER & CO,, 83 Piae Street, N, Y, City 
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FRED. BREDEL, 6.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
x Gas Apparatls, x 














Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Grousu Fire Brick For Sale Cheap. 


1893 DIRECTORY 1893 


OF BLS aa COMPANIES. 


Price, - ~ ~ $5.00. 


A. M. CALLENDER & CO, — Street, New York. 
Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 
Globe Lamps, 
FOR 
Streets, Parks, Public 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps.) cot ana earcoecons, 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N. Y. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 














FLEMMING’S 
GeneratorGas Furnace 























FParson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


LGM TO einns|PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 











Address as snove, or D. D. FLEMMING, Jersey City, &. J. 











AMERICAN FOR CLEANING BOILER TUBES. 
GAS LIGHT JOURNAL. Those devices are all first-class. ye ee a Jo vrial. No sa 
$3.00 per Annum. unless satisfactory. Manufactured by the WATERTO STEAM B R OUMPANY. 





A. M. CALLENDER & CO. H. E. PARSON, Supt., No. 54 Pine St., N. Y. 
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DAVIS & FARNUM MFG. CoO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan a 8 Oliver Street. 


— ———_____ — —_ 














| | 
Single, Double and d Triple- Lift | wy, | Tubular, stiles and Sinuous Friction 


GASHOLDERS x CONDENSERS 


of any Capacity. : of all Sizes. 


| 
| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 




















Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








This space belongs to the 


KERR MURRAY MANUFACTURING COMPANY 


All communications addressed to them at 


Fort Wayne, Ind. 


wil: receive prompt attention. 
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BARTLETT, HAYWARD <&CO. 


eerie ate t ae 


triple Double, & Singie-Lit 


GASHOLDERS, 
(ron Holder Tanks, 


ROOF FRAMES. 


Cirders. 


BHAMS. 


a 
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PURIFIERS. 


CONDENSERS. 
Scrubbers, 


BENCH CASTINGS. 


OIL STORAGE TANKS. 


Boilers. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. . 
Gas Works Designed and Constructed. 








SCIENTIFIC BOoKH8, Ss. 





ING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER’S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 

A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. HuM- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE. by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


ae FOR GAS ENGINEERING STUDENTS, by D. LEE, 
cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Suga. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAIL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


GAS COMPANIES DIRECTORY, 1&2. $5. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. BuRNs. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 
FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 





ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40 cts 
ELECTRIC TRANSMISSION OF ENERGY. by G. Knapr. $3 
ARC AND GLOW LAMPS, by J. Marger. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 
ACCUMULATORS, by Str D. SALOMONS. $1.20. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTR'CAL TABLES AND FORMULA, by L. CLARK 
R. SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. [lus 
trated. $1. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. 


CALLENDER & CO., 32 Pine Street, New York 
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rtm: R.D. WOOD & CO. "Sun. 


pcneeniininae 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


(PATENTED) CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT FREEZING PREVENTER 


FOR GAS HOLDER CUPS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


BENCH WORK. PLATE GIRDERS. | nweavy Loam CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hme., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


én the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of «copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


ISBELL-PORTER COMPANY, 


G. G, PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W, ISBELL, Secy. 


ENGINECRS AND CONTRACTORS FOR THE 


(onstruction and Fxtension of fas Works. 


Special Castings, Tees, Bends, ete. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains, Exhauster Governors. 
Iron Floors. Compensators. 
Brenner SelfSealing Retort Lids. Self-Acting Bye-Pass Valves 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers, Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 


























Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHLL-PORTEHR COMPANY, 


Wo. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry C0, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work | 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 











Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 





H. RaNsHawW, Prest. & Mangr. WM. STACEY, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STAcHyY MEG. CoO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. ‘ 


Foundry : Wrought Iron Works: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Streets 


Cincinnati, Onio. 


i. DEILY & FOWLER, 1M} 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 
EXolders Built 18sec to 18902, Inclusive 











Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,” N. Y 
Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y. York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y Tacoma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, Cal. Concord, N. H Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brooklyn. N. Y. 











Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d) 

Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 

Irvington, N. Y. Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass, Bridgeport, Conn. (2d) 

South Boston, M: Attleboro, Mass. Washington, D. C. Woonsocket, R. L Sing Sing, N. Y. 

Rye, N. Y. (2) Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. Exeter, N. H. 

Staten Island, N. Y. (2d) Erie, Pa. (2d) orristown, N. J. Pittsfield, Mass. (2d) Wilkes-Barre, Pa., ons 

Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn, Mass. (2d) [GasCo 
ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


| Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - = Hartford, Conn, 











WM. HENRY WHITE, 


No. 82 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies 





contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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Woods Gas Scrubbing and Enriching Apparatus. 











End Elevation. Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve! 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its iluminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y, City 
= “STANDARD” WASHER-SCRUBBER 


ISBELL, PORTER COMPANY, 
246 Broadway, N.Y. 








The only apparatus that will remove ALL the ammonia and one- 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas. 
tt BE vorrw 


of these machines, capable of dealing with 75,082,000 cubic feet of 
gas daily, have been erected in the United States, and 456 in Great 
Britain. The “Standard” will save 25 per cent. to 35 per cent. on 
the investment through the sale of ammonia. 


GEORGE SHEPARD PAGE’S SONS, 


Estimates Furnished on Appliencion. INTo. GS Wall Street, = = = New Work City. 


FIELDS ANALYSIS 


E"or the wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City 


‘WATER OUTLET 

















Dec. 25, 1893 


American Gas Light Zournat. 


933 








GAS AND WATER PIPES. 





GAS METERS. 





P. D. WANNER, Chairman. 


A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. 


F. A. KNopp, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 








GENERAL FOUNDERS AND MACHINISTS. 


Columbus, Ohio. 


WARREN FOUNDRY AND MACHINE CO. 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Works at Phillipsburgh, N. J. 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 











EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, P2 


M. J. DRUMMOND, 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


SPECIAL CASTINGS AND LAMP POSTS. 








fice, Corbin Building, 192 Broadway, N. Y. 


FOR WATER AND GAS. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. 


Par. 





CINCINNATI, OHIO. 


Purifiers, Condensers, Serubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








C. N. PAYNE, 
Prest. 


J.B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 


Agency, 


McELWAINE-RICHARDS CO., 
62 & 64 W. Maryland St., Indianapolis, Ind, 





METRIC METAL CO., 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to A? 
REPAIRING METERS OF ALL MAKES. ¢-*% 


G. M. WITHERDEN, Agent. 


Factor 
and Office 


Eric, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 


i a i ena 
ing \ 


. yer | ) 
Re Dye Ns VU eats eS ONSEN 
ts SACO NY eee RGA Se 





MANUFACTURERS OF 


firy (as Meters 









4 
e 
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JOHN J. GRIFFIN & CQ., 


Nos. 1513, 1515, “1617 & 1619 Race Street, PHILADELPHIA. 
No, 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO, 


MANUFACTURERS OF 


=) METERS FOR MEASURING GAS 


IN ANY VWoOtruUME. 


ZY Provers, Gauges, Registers, Etc., Etc. Seay 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE AN ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Hiestimates Cheerfully Furnished. 


INATEANTEL TORTS, 


153 Franklin St., Boston, Mass. 
Co. W. HINMAN, - - Manager. 














MANUFACTURER OF 


DRWZW GAs METERS. 
Station Meters of any Capacity. 


ecoolninigion: mm Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


With the best facilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturi is enabled 
an Ee SON a, Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 








Eistablished 18409: 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 
AX PHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ® ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 












Dec. 25, 1893 American Gas Light Aournal. 935 













GAS METERS. GAS METERS. GAS METERS. 

























WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas, 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: GAS STOVES. | inl. 
512 West 22d St., N. Y. SUGG@’S “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
SUGG’S ILLUMINATING POWER METER, | S10 North Second Street, Ste Louis. 
Arch & 22d Sts , Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuring”’ Drum. | 222 Sutter Street, San Francisco. 








HELMME & MciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1839 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen reptiring meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





a” 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


!Wet and Dry Gas Meters 


sTAten METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL, The American Gas Engineer 
“r= and Superintendent's Handbook. 


q IGHT. 
Sn0PLE 


CHEAP. | bw “WW ML. MOON Hy. 


HANDSOME. | 
| 








Price, $1. 





S880 Passes, Full Gilt Morocco. Frice. 88.00. 
A.M. Callender 
& Co., 





82 Pine st. 


sxoy & M, CALLENDER & CO., 32 Pino St.. N. Y. 
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For efficiency and low gas consumption. 


, For smooth and quiet running. ‘ 
U N E UAI E DD) For simplicity of construction and grace in design. 
a For general reliability. 


For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OQTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


Our. ; ji SIMPLICITY, 25 far as is 
P WW 3 Aili possible, with good de- 
Columbian ’ ; <a, \' sign and perfect Work- 
Styl e | < ' Ts \ re | =\ [ | ing. Built on scientific 

: an - principles, with a view 


caitlin | [a | ~ fy to HIGHEST EFFICIENCY 
With removable seats and =¥ 4 

casings for all valves. 
With Patent Alloy Tube, ™“ . IK 

good for one year. | = hy 





With timing device for igni- 
tion, preventing starting = Sizes, 
backward; or with elec- =a 2 
tric igniter. = a , ae 1=3d to 120 H.P. 


Th e First to have change speed governors; to have separate and removable casings for all valves; to adopt 
automatic oiler rings on main journals; to provide for Patent Alloy Tube, dispensing with 
frequent renewals of iron or nickel tubes; to use spiral gearing and dispense with noisy running. 


The First and Only Engine To-day to Please Every Purchaser. 














DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without ,“«ration, while others have been offer- 
ing alterations as improvements. . a 

The experience of the past shows that it requires years to determine the real merifg .» . gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in (oectig a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the ~ OTTO ” Stands To-day Uurivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 
NEW YORK, 18 Vesey St, BOSTON, 19 Pearl St, CHICAGO, 245 Laké St. 





¥ \ah5 
JAN A 














